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in  IWI. 

PLATE'LXIII. 

Balistapus  rectangulus  (Bloch  &  Schneider) 574 

Painting  by  C.  B.  Hudson  Irom  a  nperlmen  T.&  Inrhei  long,  collected  al  Honolulu  by  Jordan  an<l  Evenaann 

plate'lxiv. 

Melichthys  tadula  (Solander) 574 

Palming  by  A.  H.  Baldwin  Irom  a  ipeclmen  9  Inches  long,  vullecled  at  Honolulu  by  Jordan  and  Evermann 

plate'lxv. 

Siephanolepis  Bpiloeomua  (Lay  &  Bennett) 674 

Palnllne  by  A.  H.  Baldwin  from  a  aprclinvti  .M  Inihcs  lung,  collected  at  Hilu  by  Jordan  and  Evi'rnunn 
In  1901. 

plate'lxvi. 

Tetraodon  hispidus  LinnteUH 574 

Palnling  by  C.  B.  Hndnon  from  a  specimen  9  lnch«i  long,  collccled  at  Honolulu  by  Jordan  and  Evermann 
In  IWl. 

PLATE*  LXVII. 

PaTacirrhitea  fofsteri  ( Blcch  &  Schneider) 574 

Painting  by  r.  B.  Hudnnn  from  a  specimen  T  Inchea  long,  collccle'l  at  Honollxlil  by  Jordan  and  Evermann 

PLATE 'LXVII  I. 

Paiacinhitea  cinctus  (<iunther) 574 

Painting  by  C.  B.  Hud«on  from  a  specimen  3.7S  Inchea  long,  collecied  at  Honolulu  by  Jordan  and  Evermann 
In  1901. 

PLATE  "LXIX. 

ParaciiThites  orcatuB  (Cuvier  &  Valenciennes) 574 

Painting  by  C.  B.  Hudson  Irom  a  upecfmen  4.-.;inrhesluiig,  fiollected  at  Honolulu  by  Jordan  and  Evermann 

PLATt^LXX. 
Cirrhiies  marmoratUB  (Lac^pi-de) 674 

Palnling  by  C.  B.  Hudson  from  a  specimen  T  Inches  long,  collected  at  Houoliilu  by  Jordan  and  Rvi'rnmnn 
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PLATE '[.XXL 

F«cirij(  |»ge. 
ScorpsnopsiH  cacopais  Jenkius. 574 

PalnUng  by  A.  H.  Baldwin  from  ■  apccimen  12  Inohra  [ont(.  c<>llc?olcd  al  Honolulu  by  Jordwi  and  Everma.in 
In  1901. 

piatk'lxxij. 

Scopaena  bnllieui  Vaillant  &  Saa\-age 574 

PaJnLlng  by  A.  H.  Baldwin  Imm  axpeclmeti  3.S  Ini^ht*  li»i)c.  colleclcl  at  Honolulu  by  Jorxlati  and  Evermaiin 
In  leoi.    Sebaaiapistesballieul  (Vaillant  £SauvHi|t)  on  the  plulc. 

platk''lxxiii. 

DendrochiniB  barberi  8teindachner 574 

Psintlnj;  by  C.  B.  Hudsan  Iram  the  type  of  D,  Atulaoni  Jordan  &  Evermann,  a  ■pcclmen  i  inches  lung,  col- 
lected Al  Honolulu  by  Jonian  and  Evermann  in  IBM. 

Map  of  the  Hawaiian  Islands 574 

BLACK  AND  WHITE  PLATES. 

PL     1.   Carcharias  melanoplenis  Quoy  &  Gaimard 38 

Dmwlng  by  W.  S.  Atkinson  Irom  a  epeclmen  31  inches  long,  collected  at  Honolulu  bj  Jordan  and 
Evermann  in  1901. 

2.   Carcharias  phorcys  Jordan  &  Evermann 39 

Drawing  by  W.  3.  Atkinson  from  Ihe  type,  No.  rasiZ  I'.S.N.U.,  a  specimen  27..'>  innhea  long,  col- 
lected al  Honolulu  by  Jordaa  and  Evenuann  In  1901. 

'  3.   Fig.  1.  Carcharias  insulanim  Snyder 40"^ 

Drawing  by  W.  9.  Atkinson  frvm  the  typ«.  No.  50»e«.  U.6.K.M..  a  npeclmen  M  Inches  long,  collected 
at  Station  3S15.  oO  Diamond  Head,  Oabu  Island,  by  the  AUtalnm  in  ISOl. 

'3.   Fig.  2.  Carcharias  ncBiolcB  Snyder : 40  ■ 

Drawing  by  w.  s.  Atkinson  Irom  the  lype.  No.  litmo.  I.'.S.N.M,,  a  specimen  60  Incbes  long,  eollecled 
■t  French  Frigate  Shoals  by  the  Albalnm  In  IWi. 

'  4.   Rg.  1.  DasjratiB  hawaiensiB  Jenkins 48 

Drawing  by  W.  8,  Atkinson  (mm  the  type,  a  spovimcii  6.5  inches  long,  cnllccird  al  Honolulu  by  O.  P. 
Jenkins  In  18gS. 

'4.    Fig.  2.  Dasyatis  sciera  Jenkins 48"^ 

Drawing  by  W.  S.  Atkinson  from  the  typo,  a  specimen  11  Inches  long,  collecleii  at  Honolulu  by  O.  V. 
Jenkins  in  IKSS. 

'5.   Fig.  1.  Veteraio  verrena  Snyder 80  "' 

Drawing  by  Sokko  Shimada  Irom  the  lype,  No.  ^iWRt,  <'.K.N.M.,a  F|>ei'inii.'n  II  i nights  long,  col ki-led 
at  Honolulu  by  the  ABiolniw  in  1902. 

"  5.    Fig,  2.  SphagebranchuB  flavicaudus  Snyder «0 

Drawing  by  Sekko  ShimulB  from  the  type,  Nu.  AUWa.  I'.S.N.M.,  a  specimen  lil  Inches  long,  collected 
at  Stalion  387*.  between  Maui  and  L*iiai  Islands,  by  ihc  Albalrott  In  1902. 

■'6.  Microdonopbia  fowleri  Jordan  &  Evermann .- 82 

Drawing  byA.tl.  Baldwin  from  (he  lype.  No.  .'i0613.r.S.N.M„  a  specimen  'J3  Inches  long,  coMecled  at 
Honolulu  by  Jordan  and  Evermann  in  IBOl. 

'7.   Brachysomophis  hen Bhawi  Jordan  &  Snyder 84 

Drawing  by  Sekko  Sblmada  tn>m  the  type.  No,  6t3M,  C.S.N.M..  a  specimen  30  Inches  long,  collected  at 
Honolulu  by  E.  L.  Bemdl  In  1902. 

'8.   Fig.  1.  Callechelya  luteuB  Snyder 86 

Drawing  by  SekkoShimada  from  the  type.  No.  50HM,U.S.K.M., a  specimen  Sl.ainr  his  long,  colt.'cied 
at  Station  3S21,  off  soutbem  co«t  of  Moloknl,  by  ihc  AllxaTim  In  1902. 
'  8.   Fig.  2.  Moriogua  hawaiiensia  Snyder 8fl 

Drawing  by  Kako  Morila  from  the  type.  No.  (iONfiR.  r.S.N.M.,  a  speclnii-n  VI  inrh™  long,  collected  al 
Hnoalulu  by  the  AOnUroti  In  19D2. 
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PI.    !i.  Mur«ena  kailiue  Jordan  A  Ewrmann .' >W  '' 

al  KhIIuk  by  linlilsbi>n>UR>i  nnil  Sindo  in  IWI. 

10.  Bnchelynassa  bleekeri  Kau|> 1X>  ^ 

DniwinfE  b>- Krkko  ShlniHiln  trnm  a  HiHH-lmen  ^  Inrlifn  Iuiik,  ii>lli><'1>->l  hi  Koiii>IiiIii  l>y  JoMan  niiil 
KTcrmnnii  in  IWI. 

11.  Bnchelynaesa  vinolentua  (Junlan  &  Evcmiann) 91 

DrawtiiK  i)y  .*.  H.fial.lirin  fn.ra  Ihr  lyp,'.  N", -infil.'i.  T.S.S.M,.  »  ^p.finn-ii  ■-■9  lll<-hv.-limB.  .■cillec-Uil 
a1  KallUH  hy  li..l.l»h<in>iiRh  bikI  Hllidu  in  I9UI. 

'12.  Oymnothorax  layaanus  (SU'imlachnc r ) W 

Drawing  >•)  A.  H.  Haidwln  Iruni  h  '■pcfimvii  4.!'.  Itii'hos  lnii>f.  i-iilki-lfl  at  ll<ini>ltiln  by  Ji.nlHti  and 
EvcnuanniiilWI. 

13.  Fi){.  !■  Oymnothorax  waialuK  Wnyiler itH    ■ 

niawins  by  .Si'Lko yhimads  fMm  Ihc  ivrx'.  Vi:  !*H1U,  r.s.S.M,.  ■  xp«'ln]fi.  4  iiiciiw  I..1.R.  coll<-.'[«i 
al  Walalua'.  Onhii  MAnA.  by  tht  Alh-tlr>M  in  1*01. 

13.  Fig.  2.   EuroptetygiuB  leucuma  Snyiii-r 98 

nrswinnby  R.  L.  HiidmiilnmilhetypcNo.  .WIi;i.U.,1.N.M.,  a,«[*oinien  )..">  inchw  lonR.  mllwt.il 
■:t  RMIioii  3H74.  bf'twreii  Maui  anil  Lanai  l«lan<l>.  by  Ihv  Albalrut  in  IMS. 

'H.   Fig.  1.  Gymnothorax  muciferSnyiier 9S 

Dreiiingby  KakoMiirilarromlhelypB,  No.  SUHW.  V.S.N.M,.  a  ^p«■im.■n  Jl.a  liiHu-x  biiin,  ™iir.-lcrt 
at  Hnnuliilu  by  [he  Mbairatt  in  tvrl. 

'14.   Fiji;.  2.  Gymnoihotax  xantliostomus  Snyiter OS 

Krawing  by  Kekko  Shlnuda  (mm  lh«  ty|.e.  Ko,  60M8.  r.S.S.M..  a  f^Htcimcn  St.  incher.  IcinR.  •-•>ll«-l<'d 

'15.  Fig.  1.  Gymnothorax  nuttingi  Snyder 98 

Drawing  by  Knkn  Hurtta  Frum  the  type.  Ko.  iiOKee.  I'.s.S.H.,  a  apotlitiun  »  incheti  Iihik,  i-oilwtcd 
at  Honolulu  ty  thu  Albairun  in  1»2. 

•18.  Fig.  2.  Gymnothorax  bemdti  Snyder flS   ' 

Drawing  by  R.  L.  KudNin  from  the  lypv,  N'o.  MIMGT,  I'.S.N.M..  a  upL-dmun  ■.IS  liicliit  long.  •-u]1e<'lvd 
at  Honi.lnlu  tiy  the  AO^ln-m  in  l»2. 

"  1(1.  Gymnothorax  undulatut  (Ijuv|i<'ii<') Itfl    " 

Drawing  by  A,  H.  Baldwin  Emm  a  siwlnn^n  X>  inrh.^-  long,  rnlh-.-l.>cl  at  Hniiollilii  l.y  Jordan  and 
Kverraann  In  1901. 

■  17.  Gymnothorax  Qavimarginatus  (Ku|>|i«.'ll) »« 

[imwing  byC.B.  IludKim  frum  a  Kpii'Imeii  n  lni'h<->.  Ioiir,  cMI.tL.'.I  ut  Honoluhi  liy.lonUli  and 
KviTmaiiu  in  ISOI.    Typcot  HtfmnulA'/ntrfft'ii'iwfrf'TmJi.-Nkina. 

■  l«,   Gymnothorax  hilonjs  Jonlati  &  Kvcrnianiij lOL' 

Drawing  by  Kako  .Miirlla  (mm  the  t)  |x'.  So,  SOtils.  r.S.N.M.,  a  Kj^'iinipn  'J.,'!  ini'hi-s  li.iiK,  i-.illtct<-d 
al  tlllo  by  Jordan  and  Kvcrmann  in  1901, 

'  19.  Gymnothorax  pictus  ( Alil ) HM 

Drawing  by  C.  B.  Hu.li>«n  lf>m  a  upei'lincn  -n,!,  inch™  long.  ^^.11^T^L■^I  al  l!<.nolnlu  by  Jurdan  and 
Evermannin  191)1, 
-  20.  Echidna  lebra  ( Slian ) 106 

Drawing  byC.  B,  HudM>n  tmni  a  rpei'imen  iiilln'ti-d  at  Honolulu  by  J'lidan  an<1  Kvpmuinn  in  1901. 
"21.   Echidna  lonophna  Jnrtlan  &  Evi'nnann 109    ' 

Drawing  l.y  A.  H.  Baldwin  [nun  the  tyi«-,  S.i.,-i0ll21,r.S.N.M.,  a  >fKi-in»-n  21  Inch.-  long,  .-..llei'twl 
at  Houolulu  by  Jordan  and  Evermann  In  IHOI. 
'22.   Scuticaria  tigrina  (Lesson) 112  ■ 

Drawii'g  by  r.  B.  Hud>'>ii  tmm  a  t^fimcn  40  indies  long  colki-li'd  at  Iht'  Hawaiian  Mandn  by 
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PI.  23.   Hippocampus  bilonis  Jordan  A  Evermann 119     \_, 

Dawiag  h>- A.  H.  Baldwin  from  I  he  tjpe,  No.  W626.  C.S.N.M..  a  ipeptmfn6ln<-be>  long,  coll  ecied 
•t  HIto  by  Jordan  and  Evennann  In  1901. 

''24.  Bxonautes  Kilbeni  Snyder 134  y 

Drawing  by  Sekko  Shlmada  Imm  the  type.  Nn.  30S72,  U.S.N. H..  a  Epeclmen  10.2lni'h(?  long,  col - 
1ect«d  betwwn  StaUonf  3799  and  3800  by  AOMrom  In  1901. 

"25.  Cypsilurus  atria  ignis  Jenkins 136   * 

Drawing  by  W.  S,  Alklnwti  (mmlhe  type,  No,  a07IS.  U.S.N. M., «  -pc i-imen  13.5  Inrhp-  long,  oolleptwl 

"26.  M)FTipmtiBSynimer:c. a  Jordan  it  P^vermaiin LSI    ^ 

Drawing  by  C.  B,  Hudson  Irom  tin-  tjfK.  No.  SOWJ,  r.S,N,M.,  a  «|io<-Idic"  S.S  inche-'  long,  c-.lleelpd 
at  Hllo  by  Jordan  and  Evermann  In  ISDt. 

27.  Myriprislis  argyromua  Ionian  A  Evermann I.M  ■' 

Draiilng  by  C,  B,  Uudmii  from  Ihe  type,  No,  MIS31,  l'.S.N,M„  n  xperlmen  9  Inches  king,  colltcird 
al  Honolulu  by  Jordan  and  Evermann  in  1902, 

'  28.   Holoctn-rua  enaifer  Jordan  &  Evermann 165   -^ 

Drawing  hyC.B,  Hiid»on  [rom  Ihelypc.  No,  M63'.  U,S,N.M,,n<p«clmen  «,2!ilnche»long.rollectedal 
Honolulu  by  Jordan  and  Evermann  in  1901, 

'W.  PromethicbthyB  prometfaeua  (Cuvier  4  Valenciennes) 178    J 

Drawing  by  A.  H,  Baldwin  (rom  a  ipeelmen  17  Inehen  lonx,  collecied  at  Honolulu  by  Jordan  and 

^  30.   DecaptCTUB  aancue-helentE  (Cuvier  &  Valenciennea) 186  nJ 

Drawing  by  A.  H,  Baldwin  Tmrn  (he  type  of  D.  eaifmoiiln  Jenkinti,  No,  5  MS.  U,S,N,M,.b  rpeeimen  9 
inches  long,  collected  at  Honolulu  by  Dr.  A,  B.  Wood  In  1H99. 

■31.  Carangus  elacale  Jordan  &  Evermann -. IflO  \ 

Drawing  by  Kako  MoriU  Irom  the  type.  No.  bCKSat,  U.S,N.H.,  a  gpecimen  2!  inches  long,  collected  at 
Honolulu  by  Jurdan  and  Evermann  in  1901. 

''32.  Carangus  helvolua  (Forster ) I9fi  -' 

Drawliigby  SettoBhlmada  tromanpecimKn  Ij  inches  Ion;,  collected  at  Honolulu  by  ihc  Allmlioiui 

''33.  Fi(t.  1,   Carangus  cheilio  Snyder I9fi  J 

Drawing  by  Sekko  Shlmada  from  (he  type.  No.  .WtTS.  U,S,N.M„  a  upecfmen  28.fi  Inches  long,  col- 
lected at  Honolulu  by  the  Albalnm  In  1902, 

■^33.  Fig.  2.  Carangoides  aja  a  Snyder ?W     '. 

Drawing  by  Sekko  Shlmada  imm  the  type.  No,  50871.  U,S.N,M.,  a  specimen  39  Inches  long.  collecItHl 
at  Honolulu  by  (he  Albalnm  In  1902. 

34.   Fig.  1.  CollybuB  drachma  Snyder 203     ^ 

Drawlngby  W.  g,  Atkinson  from  the  type.  No,  60S7S.  U.S,N,M„  a  Kpeclmen  3,6  Inches  long,  collected 
at  Station  4IT6,  oflNllhau  Island,  by  the  Alhalrou  in  1902, 

"  34,   Fig.  2.  Amia  erythrinus  (Snyder) 203     ^ 

Dnwlngby  W,B.  Atkinmn  from  the  type.  No.  60676,  U.^.N.M.,  a  specimen  1.9  Inchea  long,  collected 
In  ruako  Bay.  Hawaii,  by  the  AUxUrou  in  1902. 

''SS.  Mionorus  waikild  (Jordan  4  Evermann) 210  ■* 

Drawing  by  Kako  Morlla  from  Ihe  type,  No,  50M0.  U,S,N,M„  a  specimen  2.2  Inches  long,  collected 
at  BoDolnlu  by  Jordan  and  Evermann  in  1901, 

36.   Amia  Bnyderi  (Jordan  A  Evermann) 214 

Drawing  by  Kako  Morlta  from  the  type.  No,  50640,  U.S.N, H,.  a  specimen  B,25  incbca  long,  collected 
a(  Honolulu  by  Jordan  and  Evermann  In  1901. 

V37.   Ariomma  lurida  Jordan  4  Snyder 21S 

Drawing  by  W.  S,  Alkinson  from  the  type.  No,  51400,  U.S.N.M.,  a  specimen  7.5  Inches  long,  collected 
at  Honoltdu  by  E.  t.  Beradt  in  1902. 
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PI/SS.   Elelis  evunis  Jordan  A  EvermBnn 242     J 

DrawliiKby  W,  R.  Atklnnon  from  the  type.No.MeSI.  r.E.N.H..iiKperlmeTi  I2.fi  inches  long,  collected 
itt  Hllo  by  Jonlun  hikI  Evennsnti  in  1901, 

'39.  Upeneu*  arge  Jordan  4  Evermaiin 264  "^ 

Dnwing  by  C,  B.  Hudmn  (rom  the  lype.  No.  .1066;.  U.S.K.M,.  ■tpectmen  8.6  Inches  long,  collectfd 
U  Honolulu  hy  Jordan  and  Evermann  in  1901. 

'40.  AbudefdQf  Bindonis  (Jordan  .&  Eveniiann) 272 

Drawing  by  Kako  Morllalrom  llie  type,  No.  fiOMS.  U.S.N.M..  a  Hpecimen  S.T.S  I nchea  long,  collected 
■I  Honolulu  by  Jordan  and  Erennann  In  1901. 
'41.  ThalaBBo:n«i»neitenBe((TunUier) 304 

Drawing  by  Hekko  Hhinuda  from  a  npeclmen  6  Inchwi  long,  collected  at  Honolulu  by  the  ABialToa 

'42.   Fin-  1.     CirrhilabruB  jofdani  Snvder 316    ' 

drawing  by  C.  B.  Hudson  Irom  the  type,  No.  -SOS-S,  L'.H.N.M.,  a  specimen  a.lfi  Invbeii  lupg.  collected 
at  SIHtlon  3«7e,  bftween  Maui  and  Lanai  islands,  by  the  AlbalToii  in  1902. 

■  42.  Fig.  2.     Hemipteronotua  jenkinai  Snyder 31fl  " 

Drawing  liyBckkoShimwIa  from  Ihelype,  No. 60879,  U.S.N. M..  a  specimen  10  Inches  long,  collecied 
ill  Puako  Bay,  Hawaii,  by  the  ABulroti  In  1902. 
'43.  PaeudocbeilinuB  evaniduB  Jordan  &  Evermann 317      ' 

Drawing  by  C.  B.  Hudson  [rom  the  (ypc.  No,  fiO«7S,  U.a.N.M.,  a  specimen  3.i6  inchea  long.  coUeiled 
at  Hllo  tiy  Jordan  and  Evermann  in  1901, 

•44.  Callyodon  dubiua  (Bennett) 360    \ 

Drawing  by  Sckka  Shlnuda  from  a  specimen  S.S  inches  long,  collected  ai  Honolulu  by  the  ABxanui 
In  1902. 

■45.  Callyodon  ben netti  (Cuvier  &  Valendennes) 352  ■■ 

Drawing  by  Kako  Morlla  from  a  specimen  Me  Inches  long,  collected  al  Honolulu  by  Dr.  T.  D. 

"46.  Fig.  1.  Clueiodon  corallicola  Snyder 374 

Drawing  by  Siekko  Shimada  (mm  the  type,  Ko,  fiw«0,  U.S.S.M., a  specimen  2.6  inches  long,  collected 
at  Elation  1092.  OH  Diamond  Head,  Oahii  laland,  by  the  Albatroii  in  1902. 

■  46.   Fig.  2.   Holacanthufl  fisheri  Snyder 374 

Drawing  by  Ktkko  Rhimada  from  the  Iyi>e,  No,  ^JHKI.  U.S.N.M,.  a  specimen  3  inches  long,  collected 
at  Station  W32,  oH  Diamond  Head,  Oahu  Uland,  by  the  Albattou  in  1902. 

'■47.  HepatUB  umbra  (Jenkine) 387  J 

Drawing  by  Kako  Morlta  from  the  type,  a  specimen  7.2  inches  long,  collected  at  Honolulu  by  Jor 
dan  and  Evermann  In  1901. 
•  48.   Stephanolepis  price!  Snyder 421   ' 

Drawing  by  Kako  Morlta  from  the  type,  No.  50882.  IT.S.N.M..  a  specimen  2.n  Inches  long,  collected 
at  Station  4C2I,  vicinity  of  Kaui  Island,  by  the  Albalrnni  In  19ltt. 

49.  Lagocepbalus  oceanicus  Jordan  &  l-^verinann 425  > 

Drawing  by  Kako  Morltn  from  the  type,  No.  5W20,  V.S.N. M.,  a  specimen  l>  Inches  long,  collected 
at  Honolulu  by  Jordan  and  Evermann  In  IU)I. 

'50.  Camhlgastcr  pBcgma  (Jordan  &  Kve 

Drawing  by  Kako  Morita  from  the  type.  No.  X^\  I'.S.N.M..  a  specimen  3.76  Inches  long,  cdlccted 
al  Honolulu  by  Jordan  and  F.iermann  In  1901. 

'  51.  Oatracion  oahuensis  Jonian  &  Evermann 443     J 

Drawing  by  Kako  Morlla  from  the  type.  No.  fiWitW.  U.S.N. M..  a  specimen  ft.O  Inches  long,  collecled 
at  Honolulu  liy  JordHii  and  Kvermann  In  1901. 

'  62.  Lactoria  schlemmerj  Jonian  &  Snyder 444    -^ 

Drawing  by  wekko  Shlmaila  from  the  type,  No,  8MO.  L.  S.  Jr.  I'nlv.  Mus,.  a  npeclmen  4  inchea  long, 
roUecled  oH  Ijiysan  Island  by  Man  Srbleramer  in  1902. 
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PI.  53.   Laciotia  achlemmeri  Jordan  &  Snyder 444 

rinwiDS  by  Rekko  ghimada  trom  the  lype.  No.  M4a,  L.  !<.  Jr.  Cniv.  Mnn..  r  iperinm  4.1^  Ini^hn 
long,  collected  at  Laymi  iHlaud  by  Max  Scblemmcr  In  11)02. 

■*  &4.   Cheilodactylua  vjttatus  Garrett 447    ,/ 

Drnwlng  1i>-  Sekko  Shimada  Iium  a  specimen  h:&  Inches  long,  wUeclcd  al  Honoliilu  by  I>r.  Julliu 

''  55.   Merinthe  macrocephaliu  (Sauvajfc) ■.- 4fil 

Drawing  by  Chloe  Lesley  alarhs  from  a  -ipei'iinen  10.76  Inche*  long,  uollet'ted  il  Hllo  by  Jordan  and 
Eveniuuin  In  1901. 

*  56.  ScoipKnopsia  s'bbosa  ( BIwh  &  K(-hTOi<ier) Ififl  -• 

Drawing  by  SekkoShlnuda  Irom  a  spLiiineii  9.5  Ent'hai  long,  collected  U.  Honolulu  by  the  ARiatnia 
In  IWM.    Type  of  Srorpxitojt^ia  calocala  Jordan  &  Kvcrtoann. 

"'St.  Gobiomorphus  eugenius  (Jordan  &  Evermann) -JH.1   ■■ 

PrawlngbyC.  B.IIudwn  Irom  tticlyi-c.  No.  WGTI.U.g.N.H.,  a  ipci'lmcns  Inches  iong.rollei'led  nt 
Honolulu  by  JordHii  and  KvtnnHUti  In  IMI. 

'SS.   Gnaiholepis  knighti  Jonlaii  AKvemiann 48H     u 

RiHWlng  liy  Chloe  Le«ley  6Wrka  Irom  the  type,  No,  'J0«i3.  D.S.N.M.,  a  upeclmen  'J,»  Inrhen  long, 
colletled  at  Hllo  by  Jordan  and  Evermann  in  1901. 

'59.   Gobii^terus  fareimen  Johlaii  A  Evemiann 482   ' 

Drawing  by  Chloe  Lesley  SUrka  from  tlie  typ.^.  No.  dOSU,  N.S.N. M..  a  npef Imen  1.1  Inchei  long,  col- 
lected Hi  Hllo  by  Jordan  and  Evermann  in  1901. 

"60.     Vitraria  clatescena  Jordan  (fc  Evermann 4fi6   '' 

Dmwing  by  C.  B.  Hudiwn  Irota  the  type,  No.  50656.  U.S.N.H..  a  specimen  12  liiclieii  long,  colleeted 
at  Hllo  by  Jordan  and  Evermann  in  1901. 

'ei.   Fieraafer  umbratiUs  Jonlan  &  Evermann (MI5 

Drawing  by  Kako  MoriU  Imm  the  type.  No.  506M,  t'.S.N,M.,  a  apeelmen  7,8  Inches  long,  collecled 
at  Hllo  by  Jordan  and  Evermann  in  1901. 

"62.   Engyproaopon  atenisola  Jordan  ft  Evermann SIS    -^ 

Drawing  by  Kako  Morita  from  the  type.  No.  5066N.  I'.S.N.M.,  n  specimen  2.5  Inrhex  long,  rollerled 
at  tjilo  hy  Jordan  and  Evermann  In  IWl. 

"^33.   AniennariuB  layaaniua  Jordan  ft  .Snyder .120    m 

Drawing  by  Sekko  SMmadn  from  the  lypv.  No.  »HS».  L.  S.  Jr.  I'niv.  Mus_  a  specimen  4  inches  long, 
collected  oir  Layian  Island  by  Max  Bchiemmer  in  1903. 

■■  64.  Antennariua  drombua  Jordan  A  Evermann ,S2I    J 

Drawing  by  Kako  Moriia  from  the  type.  No.  50859,  U.S.N, M„  a  apeelmen  1.5  inchenlong,  mlleeled 
al  Honolulu  by  Jordan  and  Evermann  In  IWI. 

"65.  Fig.  1.  Antennariua  nexnia  Snyder S22    ^ 

Drawing  by  Kako  HorlU  from  Ihe  lype.  No.  50883,  U.S.N.U.,  a  Fpecimen  4.1  Inches  long,  collected 
at  Honolulu  hy  the  AOialnia  In  1902. 

•^es.  Fig.  2.  An.ennariua  dueacus  Snyder 522 

Drawing  by  W.  8,  Atliinson  from  the  type,  No.  608M.  U.S.K.M,,  n  specimen  l.S  Inches  long,  .i>llecled 
BteUtlon  3RT2  by  the  .lOxairius  In  1902. 
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Aflcr  JoMhi;  bhiI  Evofm«nii,  Flshei  Nonh  anil  MIrldIc  AmerlcR,  pi.  »i,  flg.  M. 
6.  Isuropsis  glauca  (Miiller  &  Hente) 

Aftvr  MiillcTBiKl  Henle,  Flagirrsiomen,  pi.  29. 
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13.  TrachinocepbaluB  myope  ( Forater) ,. 
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Drawing  by  A.  H.  Baldwin  (rom  a  upeclmen  S.2  Inches  long,  collected  al  Honolulu  by  Jordan  and  Ever- 
mann in  1901. 
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U.S.N. M. 
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Drawing  by  A.  H.  Baldwin  from  a  specimen  1  Inches  long  obtained  at  Honolulu  by  Jordan  ami 
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maun  In  Ism. 
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Honolulu  by  the  Albalrutt  in  IM6. 

75.  Caraneus  politus  Jenkins 195 

DrawlQg  by  W.  8.  AtLlnimn  Ironi  the  lype,  No.  SIPTIW,  i;.S,N.M.,  UMpeelmen  s  inches  long,  collected  al 
HoiH.imn  by  O.  f.  Jenkiiu  in  ISWJ. 

76.  Carangua  afliniB  (Rujipell) 1^ 

Drawing  by  W.  H.  Atkinwn  Irom  n  Hpei'iinen  U  inches  long,  collected  a(  Kotiolulu  by  O.  F.  JenklQi  in 

77.  Carangoides  feidau  ( t'orak&l ) 198 

78.  AleeliB  ciliaris  (Bloch) 201 

Edwards  in  ISM. 

79.  Coryptuena  hippurus  Limi;eu8 20>) 

After  Jordan  and  Evermann,  Fishes  North  and  Middle  America,  pi.  cxLix.  Hg.  40^. 
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80.  Coryphana  equisctus  LinDitiia 205 

A.lt^r  UiiuIlK^r,  PU-hc  dv r  Sildsei'.  V,  M.W,  flc-  A 

81.  KuUa  tsnmra  ((^uvier  A  ValencienneB) 299 

Alter  onuilx-r,  risrhe  der  BMhcf.  Uf.  19,  ttg.  r.. 

82.  Fob  bracbyEramma  (Jeiikina) ail 

Umuiiig  by  W.  S.  Atkinauii  from  (he  typr.  No.  fMiW.  ('.8.N.M..  n  ajiH-tueti  l.b  Inches  loiig,  collected  at 
Hutiolulu  tiy  <>.  I'.  Jenklnn  In  lijWi. 

83.  Amia  maculifcra  (Garrett) , 212 

Drawing  by  A.  H.  Buldwln  from  u  fp^Glnirii  5.'>im-hi.-8  Long,  collei'ted  alHIlo  by  Jurdan  nnd  Evermanti 

84.  Amia  evernianni  ( Jurclaii  A  Snyder)  213 

l>rawing  by  Chloe  Lesley  StarL»  from  ihe  ly[Ks  No.  M4«;.  U.S.N.M.,  a  »i>erilmen  5..i  in.-hca  long,  coUeoiert 
ai  Hoholulii  by  E.  L.  Benidt  in  19W. 

85.  Amiacnydeii  (Jordan  A  Kverniuiin) 2U 

linwliiK  l>y  A.  H.  Baldwin  [r»m  (idnlhir.  FlM'hf  dcr  AlUlwe,  UF,  l9.tlK.  A. 

86.  Amia  menesema  (Jenkins) 216 

DrvwlnR  by  A.  H.  Batdwlii  from  the  lypr,  No.  .'iOTIDO.  U.S.N.M.,  it  Kpeclmen  S  Inches  long,  cullecled  at 
Honolulii  by  Jonlan  and  i^nydcr  In  1900. 

87.  SynagTOps  argyrea  (<H)bert  &  Cramer) 218 

AfUT  Gilbert  and  Crumcr,  Prui>.  I',  S.  Nat.  Mn*„  xii,  IMOT.  pi.  S»,  Hg.  3. 

88.  Cephalopholis  argus  ( Bloch  4  Silineiiier) 222 

Alter  liilnther.  Flwhe  der  SUdwe,  I.  tat.  1.  Hg.  A. 

89.  Bpinephelua  quernus  Seale 225 

Drawing  by  A.  H,  Baldwin  from  a  specimen  15.5  inches  long,  collected  ul  Honolulu  by  Jordansnd  Ever- 
manu  In  IMl. 

90.  EpinepheluB  quemus  Seale  ( voiiiir) 224 

drawing  by  A.  H.  Baldwin  (rom  a  Bpeclmen  coiWIe.!  at  Honolulu  by  Jordan  and  Evermann  In  tSOl. 

91.  Odontanthiaa  fuacipinnia  (Jenkins) 225 

S:M„  A  specimen  8.65  inches  long,  coUecled 

82.   Pseudanthias  kelloggi  (Jordan  &  Eveniiann) 227 

Drawing  by  A.  H.  Baldwin  Irom  the  lype.  No.  6U6I2,  U.  S.  N.  M..  a  apecimen  T.T5  inches  long,  collecied 
olT  Kailua  by  Jordan  and  Evermann  In  1901. 

93.   Priacanthus  alalua  Jordan  &  Everinann 229 

Drawing  by  A.  U.  Baldwin  from  the  t)-pe.  No.  aOHS,  1'.B.M.M..b  specimen  8,^  Inchu  long,  collected  at 
Honolulu  by  Jordan  and  Evermann  In  1901. 

SM.   Priacanthus  eruentat us  (lacfpede) 230 

Drawlngby  A.  H.Baldwin  from  a  specimen  9  inches  long,  colleeled  i.t  Kailua  by  (ioldsborough  and 


Drawing  by  W.  8.  Alklnnon  Irum  the  type.  No,  SOW".  V,e.N,M.,  a  i-peclmen  12  Inches  long,  collected  at 
Honolulu  by  Dr.  T.  D.  Wood  In  1898. 

96.  Aphareus  flavivultus  Jenkins '. 

Drawing  by  A,  H.  Baldwin  from  (be  [ype.  No,  49691,  I'.S.N.M.,  a  specimen  ii  Inches  long,  collected  al 
Kailua  by  Jordan  and  Evermann  in  IMl. 

97.  Boweraiaviolescens  Jordan  A  Evennaiin 

Drawing  by  A.  H.  Baldwin  from  the  typ".  No.  :m(*I,  U.S.N.M..  a  specimen  'H  Inches  long,  collected  al 
Honolulu  by  Jordan  and  Evermann  In  1901. 

98.  Bowersia  ulaula  Jordan  &  Evermann 

Drawing  by  A.  H.  Baldwin  from  the  type,  N'.i.  .'0661,  O.S.S.M  ,  a  specimen  14.26  inchea  loDK,  colleclftd 
*     at  Hilo  by  JoidHD  and  EvormanD  In  IW. 
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99.  Aprion  virescens  Cuvier  &  Valendennea 2S9 

Aller  Blwker.  Atlu  VII.  pi.  2M.  Hg.  S. 

100.  EtelU  inuabi  (Jenkins) 241 

DnwlDK  by  V.  S.  Atkinson  [rom  the  lype.  No.  50714. 1'.S.N.H..  ■  tpwinieii  15  inchea  kmjr,  mllfctcd  m 
HonolulQ  by  Dr.  T.  D.  Wood  In  I8W. 

101 .  Monotaxis  grandocuU*  ( Forsk&l ) 243 

Alter  Bleeker.  AUtu  Irhlh..  VIII.  pi,  -JW,  flg.  1. 

102.  ErythrichthyB  •chlegelii  < JUnther 246 

Drawing  by  A.  H.  Baldwin  trom  «  aperlmen  ISA  Iiu'Iif*  lunit.  (vllwled  sl  Honolulu  by  Jordan  »ad 

103.  MulloideB  auriflamina  { Forek&l ) 250 

Drawing  by  A.  K.  Baldwin  from  a  iip«lmi-n  S.5  Inchis  liing,  rollvclc^l  at  Honolulu  by  Jordan  and 
Eiernuuin  In  1901. 

IW.   Mulloides  flatnmcus  Jordan  4  F.vermann 252 

Drawing  by  A.  H.  Baldwin  from  the  lype,  No.  we&>.  I'.K.N.M..  aapeclmen  »A  Iiirhen  long,  rollrrted  at 
Kallua  by  Jordan  and  Evennann  in  190). 

106.   Mulloidea  aamoensiB  (iunther 263 

Alter  OOnther.  Flsche  der  SadBF«.  111.  laf.  43.  llg.  B. 

106.  PseudupeneuB  chryserydtot  ( I^^pCtle ) 255 

Dnwiogby  A.  H.  Baldwin  (rom  a  npec'lmen  S.&lnehes  long,  rollerled  at  Honolulu  by  Jordan  and  Ever- 

manu  In  1901. 

107.  Paeudupeneu*  bifascjatua  (Lav^pede) 258 

After  OQnther,  Flsche  der  Siidsee.  III.  taf.  44.  fig.  A. 

108.  PaeiidupeneuB  pleiiTostigma  ( Bennett) 260 

Drawing  by  A.  H.  Baldwin  from  a  spe<imen  9.25  Ini-hes  long,  collected  at  Honolulu  by  Jorilaa  and 
Evennann  in  1901. 

109.  PaeudupeneuB  fraterculus  (Cuvier  A  Valenciennes) 261 

After  PUyfalr.  Plshex  of  Zanzibar.  |>l,  5.  Rg.  4. 

110.  PBeudupeneUB  poiphyreua  Jenkins 262 

Drawing  by  W.  S.  Atklnaon  from  the  type.  No.  50705,  t'.S.N.H.,  a  H|>eclmen  lO.S  Inehei  long,  rolledcd 
at  Honolulu  by  0.  P.  Jenkins  In  I8M. 

111.  Paendupeneua  preorbitalia  (Smith  it  Swain) 264 

Diawing  by  A.  H.  Baldwin  fmm  the  type,  No.  aM«2.  U.S.N. M.,  a  Bpeclmen  14,15  Inchea  long,  cnllccted 
al  Jobnaton  Island  by  (he  captain  of  a  x-esael  belonging  to  Norib  PaclHc  Quann  Company,  in  letW. 

112.  Daacyllua  albiaella  Uill 287 

Alter  Bleeker.  Atlas,  IX.  tut.  ¥».  flg.  8. 

113.  Chromie  elapbrua  Jenkins 268 

Drawingby  W.S.Atkinson  Irom  the  type,  Na  50108,  U.S.H.M,.  aspef^men2,5  incbeslong.  collected  al 
Honolulu  by  O.  F.  Jenkins  In  IB89. 

114.  Chromia  ovalia  (Steindachiier) 289 

Drawing  by  W.  S. 
iQcbea  long,  eollecti 

115.  Pomacentru*  jenkinai  Jordan  4  Evermann 271 

Drawillg  by  W.  a.  Atkinson  from  the  type  of  Eupumacentrui  marglnalvl  Jtnking.  No.  18700,  U.S.N. M.,  a 
(peelmen  4.8  inches  long.  collecl«d  al  Honolulu  by  O.  F.  Jenkins  in  1689. 

116.  Abudefduf  abdominalia  (Quoy  4  Gaimard) 273 

Afler  aanther,  Flscbe  der  SQdsee,  laf.  116,  flg.  A. 

117.  Abudefduf»ordidua(ForBkil) 274 

Altci  BOppell.  ^tlaa  Reli.  Nort.  Af..  PI.  Vlll.  flg.  1. 
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118.  Malacanthua  puvipinnis  Vaillant  &  Raiivagp 

After  (IJlnlhcT.  Ftwhe  der  Silitwt^.  V.  [il.  98,  ti«.  B. 
1 1».   Lepidaplo;*  modeBtus  (Garrett) 

Aflcr  tinmhcr,  Fiwhe  iler  Siidnv,  Ul.  Vi*.  Hg.  B, 

120.  Verr^o  oxyccphalus  (Bleeker) 

AderJunUiiHiiilSDyder,  Proc.  1.  S.  N*l.  Mua..  XXIY,  )>.  «W,  flg.  S. 

121.  Stetbojulis  axillaris  (Quoy  &  (iaiinanl) 

Ari»  OUnlht-r,  FiwhederHiLdwr.  VII,  Uf.  130.  Ag.  e. 

122.  Halichcerea  lao  Jfiikins 

Drawing  by  Anna  L.  Brown  Irom  the  lype,  Si:  SIM.  L.  H.  Jr.  CniT,  Mun.,  ii  xpei-lmea  4  Inchw 
Irrli^  «(  Honolulu  by  i>.  p.  Jpnkinn  In  lr(n9, 

123.  HalichcereB  ornatissimua  (Carrttt) 

Drawing  liy  Anna  L.  Brown  [mm  II 

Mii9..  a>.p«lnienft. 

124.  Macropharyngodon  g^eoffroy  ((liKivA  (iaimani) 288 

Drawing  by  W.  S,  Alklnmm  from  th*  type  nl  .V.  lUrHiUo  Jenkliu.  N<i.  1 110.  U.  S.  Jr.  I'niv.  Una,.  ■  Mpeci- 
men  !>/l!>  Inrhe^  long,  ••olleco-d  h1  Honolulu  by  M.  f.  Jcuklnx  In  IXW. 

126.  Gompt-osua  varius  I.*ci''pC-iie 289 

llrawlnghy  A.  H.  Baldwin  from  b  npei-lnipn  7.2  Inrhi^  long.  <-ol1erIei]  st  Kaliua  by  Jordan  and  Ever- 

126.  Anampaea  euvier  Quoy  &  Gaimanl 292 

Drawing  by  A.  H.  Baldwin  [nna  ■  •'pcclmen  Is  Ini'hci   ung.  nillefird  ai  Kilo  by  Jordan  and  Evvr- 

127.  Anampaea  cvermanni  Jfnkinn 21*3 

Drawing  hy  A.  H.  Baldwin  (n.m  Ihe  lypr.  No.  613«,  I..  S.  Jr.  I'niv.  M  uA.a  apwlmtn  12  fni'his' long,  col- 
l»rl«l  al  Honolulu  by  <).  I'.  Jcnlilns  In  Ihkb. 

128.  Thalasaoma  ballieui  ( Vaillant  A  l^wivage) 298 

Arierliilnlliw,  Zoiil,  Challrnger,  Br|>I.  Shore  Flsb.'r'.  jil.  ai,  flg.  A. 

129.  ThaUaaoma  umb-oatigma  (Biipiifll) 301 

Ader  Bltwher,  Allax,  1,  tsl.  ».  tig.  i, 

130.  Thalaaaoma  dupeirey  (Quoy  &  liainianl) 302 

Drawing  by  W.  S.  Atkinson  from  ihr  type  o(  T.  pyrThuriniiuni  JenklnB.  No.  8188.  L,  8.  Ji-.  I'niv.  Mu."..  a 
specimen  a.2  invhea  long,  rollwled  at  Honolulu  by  O.  H.  JvnkiuK  in  18»!9. 

131.  JuUa  lepomis  (Jenkins) 307 

m,  L.  S.  Jr.  Univ.  Una.,  a  uperlmen  18  im-lici  long, 
inn  In  l«f». 

132.  Corii  roaea  Vaillant  A  Sauvage 311 

Drawing  from  n  siwi'lnirn  t>  liirlin  long,  ivlln-iefl  at  Honolulu  by  l>r.  T.  D.  Wood  in  ll»3.    Type  of 
llrmicun.  trl^i^i.mm  J.'nkina. 

133.  Coria  venuaU  Vaillant  .(■  ^iivagit 312 

Drawing  by  Anna  L.  Brown  trum  tlie  type  of  //rw.'OHfi  rrMfdia,  Jtaktaa.  No.  6133,  L.  S.  Jr.  I'nlr.  Mus., 

134.  Coria  aygula  Lan^pCile 314 

Aflrr  Jordan  and  Snyder.  Proe.  IT.  S,  Nat.  Mub„  XXIV.  page  612.  Hg.  B. 

l;t5.   Psatidocheilinua  octotKnia  Jenkins 318 

Drawing  by  \V.  S.  Alklnwn  from  tlie  Ivp^.  Mi,  r.I2'J.  I..  S.  Jr.  ITniv.  Mm.,  a  ^^jerlmen  4.S  Inchex  lung, 
pollefled  at  Honolulu  by  A.  B.  WockI  In  isw. 

136.  Cbciilinua  heiagonalua  Gfinther 319 

Drawing  by  W.  H.  A 
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137.  Novaculichthys  woodi  Jenkins 333 

DrawlriK  by  W,  S.  Alklnsnii  from  thv  type.  No.  6029.  L.  S,  Jr.  l^tili.  Miu..  >  ipeclmen  a  Inche*  long,     . 
roirecled  ai  Honolulu  by  Dr.  T.  P.  Wood  In  1S98. 

137a,   Novaculichthys  woodi  JenkiiiH , 32^ 

Drawing  by  W.  S.  Alblnwiu  (lom  the  type  or  .V.  folarggrevt  Jenkins,  No.  MM.  L.  S.  Jr.  Univ.  Mm.,  n 
eperimen  !.A  inches  long,  collecled  at  Honolulu  by  Dr.  T.  D.  Wood  In  Itrw, 

138.  Novaculichthys  twniouruB  (Lat^pCsle) 325 

Drawing  by  A.  H.  BBldwiii  [com  a  speoimen  9  inehea  long,  tollvcled  at  Honolulu  by  Jonlan  and  Ever- 

mannlollWI. 

139.  IniiatiuB  pavoninus  (Ciivler  &  Valenciennes) 329 

Drawing  by  Anna  L.  Brown  from  (he  type  I.  [runuonui'Jenlilna,  No.RI37,  L,  S,  Jr.  I'niv,  Uun„  a  speelmen 
h  Inche*  long,  collerled  al  Honolulu  by  O.  P.  Jenkins  in  ixm. 

140.  Iniistius  niger  (St*indadiner) 331 

men  S  Inphes  long,  rollected  at  Honolulu  by  Dr.  T.  D.  Wood  in  IMM. 

14!.   Hemlptetotiotus  umbrilatu a  Jenkins 333 

Drawing  by  W.  a,  Alfcinnon  from  the  type.  No.  S13&,  L.  H.  Jr.  VniT.  Mns,,  a  iperlmen  S.5  inehen  long, 
rollpoled  at  Honolulu  by  (I.  I'.  Jenkinn  In  1N«9. 

142.  XyrJchthys  niveilatus  Jorrlan  A  Evermann 337 

Drawing  by  A.  H.  Balilviin  tmin  the  lype.  No.  60M6,  I'.S.S.M.,  a  upet-lmen  9.5  Inches  long,  collected  at 
Honolulu  by  Jordan  and  Evermann  In  IWl. 

143.  Calotomus  inadiana  Jenkina 339 

Drawing  by  W,  9.  Alkinnon  from  the  type.  No.  12142,  L.  S.  Jr.  Univ.  Uub.,  a  specimen  \6  Inohea  long, 
collected  at  Honolulu  by  O.  K.  Jenkins  111  ISW. 

144.  Calotomua  cydurus  Jenkiii.i '. 340 

Drawing  by  W,  S.  Atkinson  from  the  l>-pe.  No.  eiM8,  I'Ji.N.M.,  a  specimen  14  Inches  long,  colleclrd  at 
Honolulu  by  the  Albatnai  in  IHBG. 

145.  Calitomua  snjrderi  Jenklne 342 

Dnwlngby  W.S.  Alklnmn  Inxn  the  type.  No,  NMM.  ['.H.N.M.,  aaperlmeii  IO..'iin<'hi«  long,  collected  at 
Honolulu  by  O.  V.  Jenkins  in  1889, 

14«.   Scaridea  zonarcha  Jenkinn 344 

Drawing  by  W.  S.  Atkinson  tiom  the  type,  No.  SOBSl.  IT.S.N.M.,  a  specimen  6,76  tiiehcii  long.  I'ollected  a( 
Honolulu  by  O.  ¥.  Jenkins  In  IWV. 

147.   Scaridea  balia  jenkin? .■ 346 

Drawingby  W.S.  Atklnaonlium  (he  type.  No.  SOmit.U.S.N.M.,  a  specimen  10  Inches  long,  collected  at 
Honolulu  by  (he  AOialraa  In  1H9fi, 
14S.  Callyodon  minialus  (Jt-nkina) ■  347 

Drawing  by  W.  S.  Alklniun  Irom  the  type.  No.  12HJ,  L.  9.,  Jr.  Tntv.  Hua,.  a  sperlmen  19,5  Inches  long, 
collected  nt  Honolulu  by  t).  P.  Jenkins  In  1889. 

149.  Callyodon  perspiclUatus  (Steindacliner) 348 

Alter  Kiclndarhner,  Denks.  Ak.  WI><b  WIen.  XLl.  pi.  iv,  flg.  1. 

150.  Callyodon  boibsnis  (Jontan  A  Kverniann) 349 

Drawing  by  A.  H.  Baldwin  [rom  the  type,  No.  M648,  U,B:N,H.,  a  specimen  7.76  Inches  long,  collected 
■t  Honolulu  by  Jordan  and  Kvermann  In  1901, 

151.  Callyodon  brunncus  (Jenkins) 380 

Drawing  by  W.  S.  Atkinson  Irom  the  type.  No.  ei39. 1..  S,  Jr.  Unlv,  Nus..  a  specimen  9.2  Inches  long, 
ndlected  at  Honolulu  by  O,  P.  Jenkins  In  18g». 

152.  Callyodon  ahula  ( Jenkina) 351 

Drawing  by  W.  ».  Atkinson  from  the  type.  No.  6142.  L.  A.Jt.  UuIv.  Uus.,  aapeclmen  8.7  Incbealong, 
collected  at  HoaoluM  by  O.  P.  Jenkins  in  I!I1I9. 
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CaUyodon  paluca  (Jenkins)  . 


IM.  Callyodon  plberti  (Jenkins) 354 

DibwIhb  by  W.  S.  Alkinaon  (nnn  the  lypc.  No.  SIM,  L.  S.  Jr.  Univ.  Hug..  ■  Hpeclmen  ll.S  incbti  lung. 
collected  at  lloiiululu  by  O.  P.  Jenkln*  In  IKHD. 

165.  Csllyodon  bauvienals  ( Bleeker) 357 

After  Bleeker,  Atlu  Ichlh.,  1.  tBf.  12.  ««.  S. 

150.  C»llyoiJon  erythtodon  (Cuvler  A  Valendennee) 357 

Alter  Bleeker,  Ai1u<  lehth.,  I.  U[.  lb.  Og.  i. 

157.  PacudoBcarus  trotchclii  Bleeker ;»8 

Alter  Bleeker,  Alius  Ichth..  I,  tul.  1.  flg.  2. 

158.  PscudoBcania  joidani  Jtnkine 359 

Drawing  by  W.S.  Alkinson  rnim  the  lype.  No.  1IH3.  l'.H,H.M..ai>pef'lmen  Wlnehex  long,  i-olleeted  at 
Honolulu  by  O.  V.  Jenkins-  In  IdO. 

159.  CbKtodon  lineolatuB  Cuvier  &  Valeneiennef 36tt 

Atl*r  unnther.  Fi«che  cler  B(lil»ee,  II,  tat.  S4,  fig.  A. 

160.  ChKtodon  lunula  (LaW^pOtie) 3«7 

DrHWlng  by  A.  H.  Baldwin  from  ■  gpecinien  1.4  Inrbea  long,  rollerled  at  Honolulu  by  Jordan  and  tver- 

Itil.  Cfaxtodon  unimaculatua  Bli>ch 369 

Drawlngby  W.  a.  Atkiniwn  trom  i 
4  liiehea  long,  collected  al  Honolulu 

162.  Ctuetodon  punciato&sciatua  Cuvier  A  Valenciennes 

AfierGilnlher.  PisrhederSildU'e.  Il.lst.  xiiir,  tig.  B. 

163.  Chsetodon  miliaria  Quoy  &  iiaimanl 

Drawing  by  W.  &.  Alklnwn  fnnn  (he  type  of  ':.  minhaigrr  Jenklon.  No.  t).:M,  I'.S.N.M,,  a  siiecimen  1 
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THE  SHORE  FISHES  OF  THE  HAWAHAN  ISLANDS, 
WITH  A  GENERAL  ACCOUNT  OF 
THE  FISH  FAUNA. 


By  DAVID  STARR  JORDAN  and  BARTON  WARREN  EVERMANN. 


HISTORICAL  REVIEW. 


EARLIER    INVESTIGATIONS. 

That  group  of  mid-Pacilic  islands  now  known  n-s  the  H&waiian  lulands  wau  dis- 
covered January  18,  1"7S,  bj  Capt.  James  Cook,  wbon  on  his  third  voyage  around 
the  world  in  the  j'ears  1776-177!),  and  was  ealled  liy  him  the  Sandwich  Islands,  in 
honor  of  hi»  friend  and  patron,  the  Earl  of  Sandwioh.  Captain  Cook's  ship,  the 
Rexoliition^  left  the  islands  on  Felirtiary  2,  but  returned,  and  Mowee  (Maui)  was  dis- 
covered November  26,  1778,  and  Owyhee  (Hawaii)  four  days  afterwards.  The  vestiel 
then  spent  seven  weeks  cruising  about  and  examining  the  coaste  of  the  islands,  and 
on  January  17, 17T9,  anchored  in  the  harbor  of  Karakakooa  (Kealakekua),  where  she 
remained  until  February  4.  Leaving  on  that  dat«,  she  put  back  again  on  account  of 
a  storm  on  the  11th,  and  on  February  14  Captain  Cook  was  killed  by  the  natives. 

In  the  ''  Narrative  "  of  Captain  Cook's  voyages  occ^asiunal  brief  references  to  fishes 
are  found,  but  they  contain  very  little  of  value  or  interest,  and  there  is  nothing  to 
indicate  any  effort  to  preserve  and  carry  home  collections  from  the  different  islands 
visited. 

Captain  Cook  was  accompanied"  on  his  first  voyage,  however,  by  Joseph  Banks 
and  Dr.  Daniel  8olander,  who  evidently  p^eser^'ed  a  fi^w  fishes  which  were  afterwards 
deposited  in  the  "Museum  of  Banks."  Among  these  was  a  specimen  of  a  cbietodont 
which  Banks  himself  obtained  at  the  Society  Islands.  Another  specimen  of  the  same 
species  was  obtained  at  the  Sandwich  Islands  by  .some  member  of  Captain  Cook's  third 
voyage  and  found  it«  way  into  the  same  museum.  These  two  specimens  were  described 
in  1782  by  Broussonetinhis  "Ichthyologia"a8(7Ave/wfo«/o«j/m«(ivM,  a  perfectly  good 
species,  which  Jordan  and  McGregor  made  the  type  of  their  new  genus  Firrcipiger  in 
181)8.  I'nr<''piffej- Irmffiz-ontriM  (liroussonet)  is  therefore  the  fir.st  species  of  tish  ever 
recorded  from  the  Hawaiian  Islands. 

So  far  as  we  have  been  able  to  determine,  the  finst  actual  collection  of  fishes 
made  at  the  Hawaiian  Islands  was  that  obtained  by  the  royal  French  con'ett*  Zlnmi« 

"Captain  Cook  was  accompanied  on  liig  firet  voyage  by  "Jiiwpli  Banks,  esq.  (lab^r  Sir  Joseph 
Btmks,  bart )  and  Doctor  Solander,  who,  in  the  prime  of  life,  and  tlie  first  of  tliem  at  great  expense  to 
himaelf,  qaitted  all  the  gratifications  of  iwlished  society  and  en);t4(ed  in  a  very  teilioufl,  fatiguing,  and 
hazardous  navigatiou,  with  theiautlahle  views  iifaogiiirin^  knowledge  in  general,  of  promuting  natural 
knowledge  in  particniar,  and  of  contributing  Hutuething  t<>  tlie  icnpniveuient  and  happiness  of  tin-  rude 
inhabitants  of  the  earth." 
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in  1810.  The  Uifinie  left  Toulon,  France,  September  17,  1817,  on  a  voyage  around 
the  world,  under  the  command  of  M.  LouJs  de  Freycinet.  Among  those  on  board 
who  merit  mention  in  this  connection  were  M,  Jean  Ren^  Constant  Quoy,  surgeon- 
general  of  the  expedition;  M.  Joseph  Paul  Gaimard,  second  surgeon;  M,  Charles 
Beaupr^  Gaudichaiid,  pharmacist  of  the  thii-d  class;  M.  Dominique  Francois  Jean 
Arago,  draftsman;  M.  Louis  Isidore  Duperrey,  midshipman;  and  M.  Charles  Bon- 
net, mate.  The  Urmiif  arrived  at  Owhyhee  (Hawaii)  August  15,  1819,  and  later 
visited  Maui,  Oahu,  and  perhaps  other  islands  of  the  group.  Whether  the  corvette 
I'hysicieniie,  which  accompanied  the  Uravu'.  on  the  voyage  i-ound  the  world,  visited 
the  Hawaiian  Islands  is  not  evident  from  the  narrative.  It  appears,  however,  that 
the  officers  of  the  Urtinle  took  the  more  active  interest  in  making  scientific  observa- 
tions and  collections. 

In  the  Zoology  of  the  voyage  of  the  Uranie  and  PhystcienTW  Messrs.  Quo3'  and 
(iaimai'd  published  (1824)  an  aicoimt  of  the  collections  obtained.  The  fishes  were 
collected  chiefly  in  the  Pacific  and  Indian  ocean,s,  and  the  total  number  of  bpecies 
recorded  is  112,  of  which  22  were  from  the  Hawaiian  Islands.  Of  these  22  species, 
21  were  descrilied  as  new.  In  the  following  list  the  type  locality  in  each  case  is  the 
"  Sandwich  Islands"  unless  otherwise  .stated.  Species  described  as  new  are  indicated 
by  italics. 


Fii-lifx  remrdi-'l  from  Ihe  Ha 

KM 

267 

272 
276 

•an 

330 

MO 
»99 

W«nA  by  Quay  and  Gaimard. 

s™tnnl  K|HH-i«.. 

Plate  and  Hgiire. 

iiiiiVs:::;:: 

Saurldagnpllla. 
Altiousa^bbirrans. 

Stethujunaalbovlllata. 

S:aS  ::::::: 
aaS:  ::::::: 

Jnll;r&- - 

mtEE 

P\.i6.t\«.2 

QomphoBUS  tiKwlor. 
CymoluWf  lerluse. 

aili;;;;;;; 

The  voyage  of  H.  M.  S.  lilotith'  to  the  Sandwich  Islands  was  made  in  the  years 
1k2-J^25,  under  the  command  of  Capt.  the  Kight  Hon.  Lord  Byron,  for  the  purpose 
of  conveying  to  the  islands  the  bodies  of  King  Kamehameha  II  and  his  Queen,  both  of 
whom  had  died  within  a  week  (the  queen  on  July  8,  the  king  on  July  11, 1824),  while 
on  a  visit  to  England.  The  Blnwh-  sailed  from  Spithead  on  September  29,  and  on  May 
8,  1825,  came  in  sight  of  the  is<land  of  Hawaii.  After  a  stay  of  about  ten  weeks  at 
the  islands,  during  which  Hilo,  Honolulu,  and  various  other  places  were  visited,  the 
vessel  left  for  home  July  18. 

During  the  time  spc^nt  at  Honolulu  some  collecting  was  done  by  John  Trembly, 
esq.,  K.  N.,  who  accompanied  the  expedition.     The  fishes  obtained  were  presented 
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to  the  Zoological  Society  of  London  and  were  described  by  Kdward  Turner  Bennett 
(1828)  in  the  Zoological  Journal.  Eleven  species  are  recorded  from  the  Hawaiian 
Islands,  all  of  them  being  dcs«^^ribed  as  new. 

FmAct  obtained  at  the  Haa-aiian  Inland*  bi/  II.  M.  S.  liUniiU,  in  IS^S. 


Nominal  species. 

Lcnmh 
of  lype. 
In  inctie-. 

I 

40 

prvK'nt  IdcnllnivUon. 

r 

MehiuitapiBHw  Mperflla. 

In  Zoological  Miscellany,  1831-1842,  John  Edward  Gray  described  three  new 
species  of  fishes  from  the  Hawaiian  Islands,  baling  the  descriptions  upon  specimens 
in  the  British  Museum.     The  species  are  as  follows: 

Fitheg  from  the  Hairaiian  Mawh  deterihed  (nj  John  Edward  (Iray. 


NomlDAl  epeclet. 

PMC.                 Presenl  Jdentlfliation. 
SI     Hnlaeanthiu  srciiwus. 

Uamih 



Ouvier  and  Valenciennes  in  their  Histoire  Naturelles  dcji  Poissons,  Volumes 
I-XXII,  1828-1849,  record  18  species  from  the  Hawaiian  Lilands,  13  of  whicli  are 
described  as  new.  Their  specimens  were  from  the  collections  made  by  the  Uranie. 
The  list  is  as  follows: 


Nominal  upwles. 


Setranna  tnyriiMtT 

Upeneiu  blluciallu . . . 
(Tpeneus  irllawiatUB . . 

Aratilhuru)  nfjnwii. .. 
Acanthurusntnitliua.. 


ScBnui  bmnrOt 

Sc&rua/in'mfwut .......,, , 

Callyodon  nnrf rirMdi . . . 


Chiuun  eiipriruMa. . , 


:  Acanih 
J  mix  e) 


IIUB  1  CftlolnmiiH  Han[|vk*v 
OTTHlluniH  slmuti. 


<■  Quoted  Irom  Quoy  and  aaimnrd,  who  recorded  ll  fntra  Giiam  only. 


The  next  collection  of  fishes  made  at  the  Hawaiian  I-slands  was  obtained  by 
H.  M.  S.  Blossom  during  her  voyage  to  the  Pacific  Ocean  and  Bering  Straits  in 
1835-1828,  in  command  of  Capt.  Frederick  William  Beechey,  R.  N.,  F.  R.  S..  etc. 
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There  were  on  board  Lieut.  Edward  Belcher,  Surg.  Alexander  CoHie,  and  George 
T,  Lay,  naturalist.  The  Blonnom  left  England  May  19,  1825,  for  the  Pacific  by  way 
of  Cape  Horn,  and  arrived  at  Woahoo  (Oahu),  Sandwich  Islands,  May  19,  1826. 
She  left  Ilonoruru  (Honolulu)  May  31  for  Onoehow  (Niihau),  where  she  arrived  the 
next  day,  remaining  at  these  places  only  long  enough  to  restock  with  water  and 
provisions  and  to  trade  with  the  natives.  She  sailed  on  June  2  for  the  north, 
leaving  Mr.  Lay,  however,  at  Honolulu,  where  he  remained  until  the  return  of  the 
vessel  January  26,  1S27.  On  March  4,  1827,  the  Ji/onfom  took  final  leave  of  the 
Hawaiian  Islands. 

During  this  voyage  natural  history  obsen'ations  were  made  by  Mr.  Lay  and  Dr. 
Collie,  the  latter  performing  the  duties  of  naturalist  during  the  illness  of  Mr.  Lay. 
Lieutenant  Belcher  rendered  valuable  assistance  in  caring  for  the  collections.  Dur- 
ing Mr.  Lay's  sojourn  of  a  little  less  than  a  year  at  Honolulu,  he  was  ill  much  of 
the  time,  and  his  observations  and  notes  are  therefore  not  as  full  as  he  doubtless 
otherwise  would  have  made  them.  It  is  stated,  however,  that  many  sijecies  of  fishes 
were  observed  at  Oahu,  and  that  Dr.  Collie  "here  continued  hi.s  experiments  on  the 
£M)c^ti,  and  extended  his  anatomical  observations  to  a  fish  which  is  kept  and  roared 
in  the  Taro  ponds,  and  esteemed  very  highly  by  the  natives,  espet^ially  the  belly 
part,  soaked  in  salt  and  water  and  eaten  niw.  It,s  native  name  is  Ava,  and  it  seems 
to  be  nearly  allied  to,  if  not  Idcniica,]  with,  tha  Siiffrt'nus  t/IosnodttntaCuv.''^''  Mr. 
Lay  listed  many  species  at  Honolulu,  and  has  left  a  number  of  notes,  some  of  which 
are  verj'  interesting;  most  of  them,  however,  are  general,  and  the  species  refeiTed 
to  are  not  identifiable. 

The  fishes  collected  during  the  voyage  of  the  BhifKoin  were  reported  on  by  Lay 
and  Bennett  in  the  "Zool<^y  of  Captain  Beechey's  Voyage."  (Lay  and  Bennett 
1839.)  The  total  number  of  species  recorded  is  2*>,  only  4  of  which  are  credited  to 
the  Hawaiian  Islands.  These  are  from  Oahu  and  all  are  described  as  new.  The 
drawings  illustrating  the  report  are  by  William  Smyth,  mate,  and  Richard  Belcher. 

Following  is  the  list  of  species: 

NiiDiliuil  ^^pepl«l.  PttRe,         Plal*  and  fljiiirc.  Prcwnt  Irtciillflciitlini. 


mtrhkmf 


,  PI.  XVIII.  fig.  2 Novaeulirhthjii  1 


Hemtrhamphua  rfrraiHi'^Tafut GO I  HemlrhanirhUB  depaiip^nma. 

OphiauTW  ann'rfni^ 66     PI.  XX.  fig- 4 '  Leliirr •-.-—- 


PI.  XX.  fig.  4 _ __. 

PI.  XXn.  %.  1 1  Rtephannlepla  lapllOBOmUB. 


The  French  corvette  Banite  visited  the  Hawaiian  Islands  and  collected  fishes  there 
in  1837.  The  vessel  was  under  command  of  L.  Vaillant,  with  M.  Ej'doux,  sui^eon- 
major;  L.  Soulcyet,  assistani  surgeon,  and  Henri  Marie  Ducrotay  de  Blainville  were 
intrusted  with  directing  the  work  in  zoology  and  reporting  thereon.  M.  Souleyet, 
as  assistant  to  M.  Fydoux,  assisted  also  in  zoology,  and  when,  near  the  termination 
of  the  voyage,  M.  Eydoux  accepted  a  position  as  physician  at  Martinique,  Souleyet 
continued  the  work  and  duties  previously  performed  by  M.  Eydoux.  M.  Gaudi- 
chaud  (pharmajienprofesseur)  joined  the  expedition  for  researches  in  natural  history, 


"Evidently  the  awa,  Chanoe  rhanoK. 
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and  M.   Henri  Gervais,  aid-naturalist  to  M.  de  niainvillc,  aMuioti'd  Souleyet  in  the 
determinations  and  descriptions  of  the  mammals  and  hii-ds. 

The  Btmite  left  Toulon  February  6,  1836,  to  carry  French  consular  i^ent^  to 
Chile,  the  Philippines,  and  elsewhere,  and  arrived  at  tlie  l>ay  of  Karakukooa, 
Hawaii,  October  1,  1837.  She  remained  until  October  6,  and  then  pro<«eded 
to  Honolulu,  wliere  she  arrived  October  8  and  remained  until  November  24,  when 
sue  sailed  for  Manila.  During  the  time  spent  among  the  Hawaiian  Islands  15 
species  of  fishes  were  collected,  9  of  which  were  descril>ed  as  new  by  Eydonx  and 
iSouleyet  (1842)  in  the  zoology  of  the  voy^^  of  the  Bimite. 


Fi»heg  collect^  at  the  Haimiian  Itiajuh  hy  the  French  a 


e  Bonile  in  IfiS7. 


Nomlii»l  «p«cle». 

Chatlodon  mDisTiii 

Caranji  pfnnu^iH.,  „-,,--..- --, 

CtLTUiT  deUahiM. 

AraiUhunu"  huinerelH 

MiutH  cAop'o''" 

Mu^l  ceptifU'tlw 

(■hlroQPclra  rttiruUUiu 

Chanoa  cvpiinelU. 

SaanuJfnWiH 

Conger  nuirateafua 

Huisna  m&nrifnnfi 

Tetnodon  nellklua 


rlnteiindflginT,  '       Prrwiu  1dvntlflc«Uon. 

V\.%ag.1 Cba^tiHlnii  mills  rln, 

I'l.  3.  flR.  t l>ecapUMMn  iwncUc-heltnE 

Pl.a.fli.a CAnngiu  mHlHmpfgus. 

PI.3,flg.S IICpBlUSoHVBI'CIU'. 

PI.  4.  flR.  1 Chsitomiuil  fhspUltl. 

PI.  4,  flfi.  4 '  Miigil  n.-pRoIiv. 

Pl.B.llB.S ;  AwKiua Mamliituc 

PI.  G,  Hi;.  2 ;  AntvnnariUH  biRibbU!!. 

PI.  6.  flK.  8 .Vntcnnnrliw  lep^o«l^ 

PU7|flR!i!!;!;;;!i  chanc«tchiino«. 

'  T™chlnm.cphBliiiiiDv.>iiK. 

PI.  S,  Hn.  I l.eptiKvPliiiliin  msruliiHtii 

pi!  li).  flit.  2 '\  Ti^tnioilnii  tiiiipliluo  t'|. 


In  the  Proceedinffs  of  the  Boston  Society  of  Natural  History  at  the  meeting  of 
October  25, 1858,Agas9iz  established  the  new  genus  (riniiohatin  for  a  new  skate  from 
the  Hawaiian  Islands,  which  he  called  0<ini(>bati«  iiiehmjH-K  {=  ^("ai«i<lwi  imnnari). 

In  the  various  volumes  of  Giinther'a  Catalogue  of  Fishra  in  the  British  Museum 
(Volumes  I-VIU,  1869-1870)  45  species  are  recorded  from  the  Hawaiian  Islands,  as 
follows: 


Fx^M 

n  thf  Britixh  Mu^im 
iBpwles. 

Tertrrded  fr<im  II 

C  ItlJIf 

Pag.-. 

31 

13B 
493 

S42 
346 

3K 

iUm  IfUiud,, 

Nomliu 

Prpspnl  iilfnlinr 

Leiillpen  ronralor. 
Anwnnariua  Icprosii!". 
Anlennarliw  blKibbiw. 

Cmtif'ff  rancoinr 

iepTOa :::::::::;:::::; 

HypwblciintiH  bivvlpin 

At»nthunui  alnKOmiB 

HepatUH  saiiavli^nniB. 
Ctonoi>]isti»  HlrlicrKiiiit. 

Dnwylliw  alblKells. 

DucTlliu  alalia 

AhUdeM"!  aMomlnalls 
bHIIn.  Hawaii. 

<•  Both  Tftlld  species,  but  Ibey  came  [ram 

he«w* 
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Nomliulipecl«>. 

Volume. 

Pwe. 

1 

V 

V 
V 

V 

V 

ij 

106 
ISI 

304 

m 

no 

327 

UHCropharyiiKndon  gviiflriiyll. 

iS.S'.S=: 

Julia  galmard. 

Cymoluwa  Iwliine. 
C^lyodoD  dubilu. 

Eanmrctcni  sciiUrostrU. 

In  1860  Dr.  Theo.  Gill,  in  the  Proceedings  of  the  Philadelphia  Academy,  described 
2  new  upecies  from  the  Hawaiian  Isbndu,  from  specimens  collected  by  William 
Stimpson  in  a  fresh-water  stream  at  Hilo: 


No,»l«..  specie* 

Vge 

m 

S^siss:'- 

yoguw 

In  the  same  volume  Dr.  Charles  C.  Abbott  described  4  new  species  from  the 
Hawaiian  Islands,  the  specimens  having  been  collected  by  Dr.  J.  K.  Towniiend,  who 
presented  them  to  the  museum  of  the  Philadelphia  Academy: 


NDmlnol  Hpeclea. 

m 

■178 

PrcBCDt  IdentlHcatloD. 

Ptanod         hi             (ten 

Eurymyi-trn  acullroBlri«, 

'* 

OymnothoKX  eurwiluit 

Three  species  from  the  Hawaiian  Islands,  one  of  them  being  described  as  new, 
were  recorded  by  Doctor  Gill  in  1862  in  the  same  Proceedings,  from  specimens 
collected  by  Bev.  W.  H.  Peajw: 


NomlDBl  specl«. 

Page. 

P„«ntidentlflc.«on. 

107 
107 

P       i    hi 

In  his  catalogue  of  fishes  of  Lower  Californiu  (1862),  in  a  foot-note  on  p^e  149, 
Dr.  Gill  describes  Dwscyllm  aUmella  from  specimens  collected  by  Rev.  W.  H.  Pease 
at  the  Sandwich  Islands. 
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Andrew  Garrett,  in   tbe   Proceedings  of    the  California  Academy  for   1863, 
described  3  new  speciew  from  the  Hawiiiian  I^landx,  as  follows: 


Nominm  -ptele^ 

PMe,         Present  Menllflcallon. 

H,__-tt_ta, 

M     AiKennnrluR  leproaiu. 

W     Chxtudun  piincUtofsKiBtUH. 

The  next  year,  in  the  same  Froceedingi^,  Mr.  Garrett  described  5  additional 
species: 


nhellodutylUH  rit 
Apogoii  maattifen 
BctxpsDa  porripfr 
Cr«Dllabnu  mooa 
CbiroDeclen  nigrr. 


Prewnt  Identincatlon 


Chellodiictfliu  vltUtl 
Ami  A  mHcullCen. 
jjebulopali  partiplnn 
LepldapLolE  modefltua 


Several  collections,  made  at  various  times  by  different  individuals  in  the  Lesi^er 
Antilles,  were  reported  upon  by  Dr.  IMward  D.  Cope  (1H7()),  and  scattered  through 
this  paper,  in  footnotes,  are  ilescriptioni)  of  many  species  from  different  parts  of 
the  world.  Two  of  them  were  collected  about  1835  by  Dr.  John  K.  Townsend  at 
the  Sandwich  Islands,  and  one,  Tetrodim  Jli/reali«  {Sphifroidt-x  fl^/realln),  was  described 
as  new.     Vantherint*  mindvicen^iH  also  is  recorded  from  this  place. 

In  the  Proceedings  of  the  Zoolt^ical  Society  of  London  for  1871,  page  tiOS, 
Dr.  Albert  Gunther  records  PerUtethvs  ittgyceraa  {  =  IWiatudum  eiujyci^'a^)  from 
the  Hawaiian  Islands. 

Gunther's  "Fische  der  Sudsee,"  tbe  most  im|Kirtant  of  the  earlier  papers  on  the 
fish  fauna  of  the  Hawaiian  Islands,  was  published  in  1873-1881."  Although  never 
completed,  it  contains  descriptions  or  mention  of  no  fewer  than  43!)  species  of  fishes, 
78  of  which  are  credited  to  the  Hawaiian  Islands.  In  the  following  tabular  state- 
ment are  given  the  name  and  our  identification  of  each  species  recorded  in  this 
work  by  Giinther  from  tbe  Hawaiian  Islands,  with  page  and  plate  reference.  New 
genera  and  new  species  arc  indicated  by  italics. 


Bund  J. 

Hettl.  pp.  1-24,  PIh.  I-XX 1873 

Hefto  11  and  III,  pp.  25-86,  Pla.  .X.X1-LX 1874 

Heft  IV,  pp.  97-128,  Pis.  LXI-LXXXIII 1875 

Band  II. 

He(t  V,  pp.  129-188,  Pis.  LXXXIV-C 1876 

Heft  VI,  pp.  169-21«,  Pla.  CI -CXI  X 1877 

Heft  VII,  pp.  217-256,  Pla.  CXX-CXL 1881 
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CtiKtodon  Iremblll . . 


ChiFtodon  mulllclnrliis 


Holacantbiu  blsplncmu... 

Hokranlhiw  blwlor 

I'peuetu  irKaKlatus 


^eorpffilia  coekii . . 

Scoiwna  MperulU... 
TtMilBnoUw  oamOi . . . 
Mlcrupus  unlplnna. .. 


Holoceiitrum  erylbrs 
Gempy  tUfl  acrpens 


Annlhurus  oUtwciih.  . 
A(«ntburu9  MrlKoaus. . . 

Naiwiia  iinlcomla 

KawUB  lltuntUH. . . 


roryphma  muIm 
HnlBRaiilhuBhiFd 


AnicnnariuB  bJKlbbus I«& 

Dactylnpwnia  orienUillB i«9 

GobliujienlvilUliis !  17D 

Gobiu*  albopunctatun  ITi 

Sirydlumiilfmpiionia '  IR3 

SIcyillum  nOoWnMiim 1t3 

Lentlpeaonnralorn IW 

Bif  nnliis  Bcirdidus i  193 

BlcDnlOB  brevlplnnlv '  IM 

UncllclobulB 2M 

Aulonoroft  chloenw 221 

□lypbModon  MiBiillH '  2ZS 

DHwylliutrimBoulaius ■  ase 

DtwrylliiaalbliDlla 23ii 

i'otayphis  bllunulatua I  '240 

rowyphli  mol1Fffl■lB^ 241 

Labnild«)>dlmld1atiK ,  243 

Chlliniiiiblninriilaluiift HB 

An«nipi*»  cuTicrl -Hi 


o  HUo,  UawaiL 


I.l.U..nd(taure. 

ITPM-iit  ldpnil5i:AUon. 

^JfJJ'-^ 

Ch»iod™  »eH(er. 

ChKludOD  puni'lalnraKiatiu. 

FoK^plgerlonginwrin. 

KyphoMiH  (iwiio. 

b^EEE= 

HebKMop«lll  pHTt'lptllDla^ 

!?cba»lop«l«  tacop-ij'. 
(^raculhiu  unlplnna. 

LVII.C 

LXIX.A 

i-'txii 

LXXIX.BBndC 

,xxyi 

LXXXVIIaiid  LXXXVIII  .. 

LXXXIX 

HuriolH  purpnnuveia. 

AniennarinaWitlbbui. 
Ceph.«.mhn-orl*nlall,. 

SIcydlum  Kllmpsonl. 
Sicydlumalboutnlaluni. 

xj;ii--- 

cm.  b;'cvv,b:::::: 

CV.B 

€X,C 

.CX,D 

Afticui'  mannoralUB. 
Miucll  rpphaluf. 
Abud<Mu(abdomin»ita. 

S?:;;::;:::;:;::;::;;::: 

CXX.A  

gSSSS:'.--;::;::::::;:::: 

CXXIX.B 

i;|S:|Sl:sss£-- 

CXXXVI.A 

CXLI,B 

Anarapeec  cuiEer. 

sr.p.'Ssis.'' 

m  Hawaii  but  rroi 
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In  1875  Yaillant  and  Sauvage  published  descriptionci  of  19  species  of  lishes  from 
the  Hawaiian  Islands  which  they  regarded  as  new.  The  spevimens  upon  which  the 
descriptions  were  based  formed  a  portion  of  a  collection  comprising  180  species, 
obtained,  presumably  at  Honolulu,  by  M.  Ballieu,  at  that  time  French  consul  to  the 
Hawaiian  Islands.  The  descriptions  are,  for  the  most  part,  unsatisfactory,  and  cer- 
tain identification  of  several  of  the  species  seems  impossible.  Of  the  19  species 
dcHcribed  from  the  Hawaiian  Islands  3  are  credited  to  Sauvage,  the  others  to  Valliant 
and  Sauvage. 

F'aha  dencribed  /rom  thr  HavnOan  Il^ndu  hy  VaiUant  and  Saaragt  in  IfTfU. 


Cotlus  Jttainaifo«iu 

Givphuodon  (mporipniBii. . . 
odHiH  ■ 


Eleotriji  ((radirftairti ]    ISO 


Nowula  (KovociiU)  taleralepii... 

JnllabaJUCiil 

Ootlii  (Hemicorb)  (vniuta 

CorlxHemlcorisitaUleHi 

CoriB(HeDiicor>ii>  rotea 

'""""  "■■""    '  VnoHDlIu}  JoulAJntu.. 


Parnovbitlrilor... 


Present  IdenliHckUoii. 


SetMauplM«i<  tallieiil. 
OvmnocuDlhusintennedliu 
Abiidefdul  iDiMripennls. 
Uapo  fusciui. 
Eleotrii  nndwlceiisJs. 
ScBTllcbtlifg  letra. 
ChenomDEil  chaplall. 
Con^roeiidua  nurKlnatus. 
Brotulm  multlcirTBta. 

MalBcanthuii  urvlplnnlg. 
Cymolulea  IcpIubp. 
ThaJaiwina  balJIeul. 

Corl!<  ballieul.' 
CortHnnea. 

Canlhl^aater  janthiiLiu. 
CanlliigBHter  valentlnl. 
Echidna  lelbata. 


a  A  Japanme  ppecln  not  seen  In  Hawaii^ 

The  U.  S.  S.  Pifrtmnxmth,  Commander  Joseph  S.  Skerrett  commanding,  while 
engaged  in  a  survey  of  the  islands  of  the  North  Pacific  Ocean,  visited  the  Hawaiian 
and  Fanning  islands  in  1873-74,  and  considerable  collections  of  hshes  were  made  by 
the  medical  oflBocrs  on  board— Surg,  William  H.  Jones,  U.  S.  Navy,  and  Passed 
Asst.  Surg.  Thomas  H.  Streets,  U.  S.  Navy.  These  collections  were  reported 
upon  by  Dr.  Streets  (Streets,  1877),  who  states  that  the  tish  fauna  of  Honolulu 
Harbor  is  very  well  represented  in  the  collection,  but  that  inadequate  means  for  the 
pi*eservation  of  specimens  while  at  the  Fanning  Islands  prevented  the  making  of 
extensive  collections  at  that  group.  Thirty-six  species  are  recorded  from  the 
Fanning  group  and  38  from  the  Hawaiian  Islands,  nearly  all  from  the  harbor  at 
Honolulu  or  at  other  places  on  O&hu  Island.  Of  these  38  species  one  {Acantkurtui 
iriosteffus  eandmcennis)  is  described  as  a  new  subspecies. 

Fiiht*  obtaitud  at  the  Haiuaiian  Mandt  by  U.  S.  S.  PorUmouSh  in  1S7S~74. 


Tetrodon  inipluiiu  .. 

Brai'hyeleotrtacya'iiostlgina.. 

Sicyoplenia  BtlmpKinl 

Awaoiu  crB(Blla6ni 

Acen  trosoblus  ophtbalmoUen  I 

Qlanosoblus  gluria 

Sebactaplstes  elrongia 

PgeadocbeUiDDa  bexatsnla... 


Honolulu  Harbor,  Oahn I  Tetiaodon  hiuildufi. 

..do Mellcbtbys radula. 

..do BalMea vidua, 

.    Plalophryn  pantheiint 


Coral  re«fsal  Oahn. 


iB,Oahu..J  Eleotrissa 


liioen. 


-jurroplervi  semlpunclHli 

Oatau...!  Sicydlum  >liinp«onr. 

!  Awaousataminpui'. 

OnatboleplB  knlghtl. 

MapoluKUB. 

:  SebaitaplBtea  gIbbosB. 

I  pTCodochellinoi  ocloUE'iila. 


,GoogIe 


12  BULLETIN   OF   THK    UNITED   STATES   FISH   COMMISaiON. 

Fidift  obtained  at  the  llaicaiiiin  IilaiuU  by  C  S.  S.  J'ortgmmdh  in  ]S7S-74-'Contiaaed. 


SlethojiiIlN  axillaris 

Chelllu  InermlB 

JuHb  mtiIiinopi«ra 

OlyphldoduD  raxallllB 

AcsntliiirUH  trioetvsu*.  viir. 

Acsiitliunis  biwhl 

N«»eua  unicorn  In 

Chorine  rouiUHiiPtlpelri  — 

Utn-neua  lri[a»cl«lUB 

I'peneoMen  vltUiiuB 

Moronopsis  maiglnaliis  — 

Clrrhltes  forsterl '.'.'.'.'.'. 

Mueil  ccphaloius 

Flalularia  nernila 

ExociBtUBspecullgOT 

ExoiHeliiB  brachyptenu 

iteurida  nebulom 

Albula  cimorhynchus 

Uunena  unduluta 


Honolulu.  Oahu. 


Honolulu  Harbor,  Uahu. 

....do 

Honolulu.  Oabu 


Honolulu  Harbor  .. 


il  reefs.  Honolulu,  Oahu. 


Present  idenUHcallon. 


StelhoJuliH  ftiniarlB. 


Carangusm 
Carsngus  ri 


muliibMlat 


Miwllc 


("areiocteluB  hrachyptenu. 

Sauridn  gracilis, 
AlbulB  vulpea. 
Qymiiulhorax  undulatus. 


Steindachiier  (ISZt!)  in  his  Ichthyologische  Beitr&gc  (V)  records  aa  new  two  species 
from  the  Hawaiian  Islands,  Ni/rimopsiit  argeiiteu«  var.  sandvicj.-jt«iv  {=Kuftlia  vialo), 
and  Ajn'ion  nncrodmi  (=Ajmt'lue  iiiU-rodoit).  Three  years  later  (1879)  thcsame  author, 
in  his  "  Cber  einige  Scariden  aus  Polynesien,"  describes  Scnnis  {Scarus^pemjuciUatus 
{=  CaUyodtm pL-n<pieillatuif)  from  the  same  islands. 

The  Cltallfntjer,  during  her  Hiemorable  voyage,  stayed  a  fortnight  at  Honolulu 
ami  five  days  at  Hilo,  at  which  places  27  species  of  fishes  were  secured.  These  were 
recorded  by  Dr.  Guitther  (1S80),  in  his  report  on  the  shore  fishes  of  the  voyage 
of  the  CfiaUciiijfi:     The  list  is  as  follows: 

Pishes  KotlecUd  at  Ike  llaipaiiaji  JilantU  by  H.  M.  S.  ChiMenger. 


Nominal  speties.             !  Volume. 

Page. 

Plate  and  flcurc 

Zyrana  mill  leu '  l.pt-VI... 

Scnrpsna nuchal Ib ,pt.V  ... 

69 
.W 

S9 
.W 

te 

H9 

Honolulu 1  Sjphyma  zygiena. 

olulu. 

ParHelrrtiilwarcatus. 

Caranxcnimeiioplhiilniii8....|    ,p«.V  ... 

CflranauB  (onileri. 

S^d\rpeCu-^u-l,,taBcla.u*. 
PolydaclyluHwxnilD. 

GoNUB aoNKciiKnlil ;    .pt.V  ... 

60 

J^^lTcSSr.'.:::-.::-.::::' :?E:r: 

XXVI,  C 

HiiSi:::::;: 

Honolulu 

SSS^^ 

JuliBOft*™™ ,pt.V    ... 

«1 

Plaiophryspanlhennuti. 

Alhula conorhyncniis pt.V  ... 

::::::::::::;:::::::;;::::     "" 

GymnotboraxBavlinarglnBlu-. 

DoryichlbysSsToMrnio pl.V  ... 

XXVI.flg.D do 

"" 
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Steindaohner,  in  1878,  described  one  new  apeciea,  Myxiin  {XfOinyTiiK)  m-luferi 
(=  Chienomngil  fhapiali)  from  the  Hawaiian  Islands,  and  Garnian  (18K(I)  described 
Try(/<m  l<tia{=Dait>jat in  lata)  from  \\ie  same  place,  the  speeimen  havinfjr  l)een  col- 
lected by  Andrew  Garrett.  Two  years  later  Smith  and  Swain  (188^)  published  in 
the  Proceedings  of  the  IT.  S.  National  Museum  a  repoi't  on  a  collection  of  tiohes  from 
Johnston  Island.  This  collection  was  made  in  18W  by  the  captain  of  a  vessel  Wlong- 
ing  to  the  North  Pacific  Guano  Company  at  the  instance  of  Dr.  Jordan,  who 
supplied  the  vewsel  with  a  can  of  alcohol  for  preserving  the  specimens.  The  collec- 
tion contained  27  nominal  specieJ^,  5  of  which  were  deseril>ed  as  new  by  Smith  and 
Swain.     The  li.st  is  as  follows:  • 


Fiiiif*  eoUeetrd  nt  JiibiuUnn  hiand  by  n  retufl  nf  the  .Vortfc  Parifir  > 


ophlthth>-i>(P1iii"l«mophl!i)  tttijiuT 


PoljrnpmiiK  kiirn 

Scwnibrotdes  swiMl-pelri  . . . 
(^mnxgrii>no(netholdei<... 

Holocentma  leo 

UolacentruB  ecylhraiu 

KuhlU  bcnlura 

t'peneiwcnwIlBbria 

VyienvwrtUfT 

rpenetu  (MulloJdr'^  ^-..i™- 


■lu  luullolde*)  pivoiMfiKfa.. 
perxpli'lllMua 


Hitrpe  UlunulAtA 

Chslodon  Hllfer 

Aran  thunw  tiinHteKim. . . 


TflmdoD  meleagriii . 

l>kHl(in  h];nr1x 

Klmtnphryi  manciu. . 


"•••mjHiiiy  in  IUXO. 


Pnwnt  lilvntmca 


.-jliuserylhram. 

Kuhllk  ticnlan. 
Piieud  iipeoeuH  creMi  iHbrlH. 
1-ivudupeneiu  mullKnwlBdli 
Mulkilclf^  vanltnlvnnl*. 
Mullolili'HpnHirliitaliii. 
('hrllluiia  tieiHKcinaluii. 
C«11yodiin  periiptplHiiliu. 
ThBlkwomii  bullleul. 
ThalMsoma  iluperrty. 


].rpMiii<lol 

CbB'ludOTI : 


Plalophrys  i 


Steindachner,  in  1887,  raised  to  specific  rank  ^fl^rlmll^KiM  arg^nffux  xaixlrkenxiM 
(=  Kufdia  mith),  from  these  islands;  and  in  189S  he  described  MynjirUtiK  pUhcaxn 
from  Honolulu.  Jenkins  (1X95),  in  the  Proceedings  of  the  California  Academy, 
dewribed  as  new  Romania  maktui,  from  a  specimen  forwai-dcd  to  Stanford  l^niver- 
sity  by  Mr.  Charles  B.  Wilson,  of  Honolulu,  the  fish  having  been  capture<l  at  Pearl 
Hariwr  January  2.5,  1892,  by  Mr.  Hiel  Kapu. 

The  next  important  contribution  to  our  knowledge  of  the  ichthyology  of  the 
Hawaiian  Islands  t.s  the  paper  by  Gilbert  and  Cnuner  (1897).  While  engaged  in 
surveying  a  cable  route  4>etween  California  and  Honolulu  in  December,  1891,  the 
AJiHilTinoi  made  eight  hauls  with  the  l)eam  trawl  in  Kaiwi  Channel.  Of  the  28  species 
(by  error  given  as  26  in  the  introduction  to  the  rejwrt),  %\  were  thought  to  l>c  new  by 
Gilbert  and  Cramer.     Three  new  genera  also  were  liased  ui>on  this  colle<'tion. 
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FuhfK  colUrtfd  at  the  Hawniian  Idandt  by  the  Alliatrone  in  JS91, 


Nomlnftl  «pecl«i. 


(.hlorophlhalmiu  pmmlrni 

™ 

xxxvli"^:.'.:;:: 

4ft 

xxxvi.ng.2.... 

W8 

XXXVIII.  (lit.  1.. 

«9 

\XXVIIl,fig.I.. 

ll>clophunijitiuZalii« 
Dftg)  Kop«IUH  pruHIrpi' 

v,\ 

XXXVIlI.flg.3.. 
XXXIX.Bg.l.... 

414 

*\*r 

XXXIX.  fig.I.... 

4IE 

XXXIX,  flg.S.... 

KlvmDptvx  dlaphaiu 

\u 

XL   

XU     (lgB.1,1 

Ortorhmtrhta  parallcliu 

121 

J5 

ife;;;;;; 

424 

XUI.flg.I 

MacniunB/uitaoeiKnu 

4« 

XLIII 

iltcrounui  gibber 

XLlV,flg.2 

Hymenoceptialku  anlritHt 

42X 

XLM-flg.J 

Tpaphonuius  wnf  ipdJii 

n» 

XL\.flg.  1 

430 

\i.\.ng.i 

«1 

IV, 

4»4 

xi,vin.ngfi.i,2.. 

Prexetil  Identlflratkni. 


Chlorophlhalinua  pmrtdenn. 
Diaphiu  urolampufl. 
Dluphiu  phrymrhyncbui. 


ArgyrJpnuB  epJiipplatiu. 
Polylpiiiu  niitlliigll. 
Hyn«gropii  argyrea. 
Sterniiplyx  dlaph&na. 
BelairriM  remlger. 
PerlBtedloD  blaan, 
Ciplolhynehuii  parallelui 


nlphlhj-s  crunien»ll«. 
ipaia  mitriger. 


Ill  1896  and  1897  Dr.  8chauinsland,  director  of  the  Bi-emen  Musneum,  during  a 
\'oy^e  in  the  Pacitic  Ocean,  made  collections  of  tiahtwj  at  various  places.  He 
obtained  alraut  160  species,  117  of  whicli  were  from  the  Hawaiian  Islands  (Oahu  and 
Laysan).  The  oollections  were  rep<»rted  upon  by  Dr.  Franz  ii^teiiidac^hner  (190(1), 
who  described  W  of  the  specie-s  from  the  Hawaiian  Ishinds  as  new. 
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Fitlif*  oblained  at  the  Hawaiian  Idand*  hy  Ih.  Schaaindand  in  ISSe  and  1S97. 


Nominal  Bpecleg. 


fManoIhuB  hamnii 
Apocon  1  PTlalla|iii«i 
Apfwon  maeulUenu 
Aprloa  vlrencen*..- 
MuUoldwpUQgcrl.. 
Mollolda  erylhrtnu  . 
Unlloidts  auriOamme 

l^njpeneua  pleunsll^ina ^_--- 

ParupeneiH  olniluru* 

PBrupeDeua  IrllasclatuB 

UpeDeoiilvM  teuloplerufi 

Sphsrodon  (irandoculbi..^...^.^^.... 

Cbelndiin  auri|{B 

Ctwludun  fremblil 

ChEetodon  qiiadrlmaviilalus 

niKlodonllneolaiiu  I!!. ..!!"!!!!!!! 

Chciodon  mlliariH 

Chelmo(Fi}rrlpiger)  longlnHilrlH 

ZanFlu)  cornulUH 

<:iiThll«>(Amb1yclrrliiiMrat™tUH.!. 

aiThltes  iunleri 

Clrrhlldi  (CirrtiKlctithrB)  maeiilaliw 

Chllodaclrlus  vittatuii. ..!!!."..'.!!!! . 

Soorpwna  gibboea  ._^......^ ^,^. 

Holucenuumoreenteum. 
Holocentnim  diadeir- 

Myiiprinllii  muidjan 

UjrlpristiH  (HolotracbiH 

Fiiljnnuaii  sexfllln 

ACAnthunu  diuHUDileri 
Acanlhiinu  es< 

Aranlhnnui  llneolalus 
Acmnthunis  uioategua. 
Acanthunu  achlllea. . . 

Aeanlhunu  (Harpunut  liyiweloptfi 

Acanthunu  (Ctenodon)  sulgotiiii 

NaseiB  nnlcomlfi 

Car&DX  lifypocBraDE)  ipeclfiKus ,.. 

Caranx  ignobllla 

CarsDX  crumenupblbalmns 

Camni  terdau 

Decaptertu  BancUE-heleaec 

ChorbiemiuinoadelU 

Cborlnemiu  mnctl-pelri 

-      ■       ■      ■     ■  ndil 

imeiioniY !";;!'!;!]:" 
Dact^luplenu  orien  talln 

Sphynen&uam 

Myiaapaeifcui 

Miuil  dnbuis 

Hellaiilefl  orntU ^ 

GlypbldoduQ  HXtttlllii 

(Slyphidodon  (Panglyphldodon)  melaii. 

DasrylliH  tiimaculaliu 

Uarpe  bUumilala 

ChlllDiu  radlatus.^.^^....^,^, , 

nhillnui  blmaculalUK 

■'letbojulta  albnvlliata   

Naraeula  vanlcoleiulii 

NoFarulk  (InUntluK)  pftvo 

Soyacula  jlottetliw)  nigra 
N'ovacula  {IntlBliiuJ  ttlr- 

Jiilla  dupeml 

Julln  umbroMigma  .. 

JuliH  purpureku 

Julia  nippeim 

UomplKunu  tricolor . 

("hillo  Inenni"  

(Virls  mulli. 


Julia  lilllrherrlma. 
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Fithft  obtained  at  the  Flnuminn  Minth  hy  Ih.  .Srimuintlatul  in  1896  and  /AW— Continued. 


Kxof ceiim  bmohy pUTUB '  U2 

EiucfElu*  bahleniilH i  hl2 

ExoTLeluK  nef[ler(uii '  bl2 

Synod  111  variuii I  513 

Albulik  slasodontn j  6IB 


ivImBrglnBU |    bU 


Bftlletes  vidua 

Balbiles  ociilealiu 

BallHCex  rwuinpilUH 

BallHtm  (Melanichthyii)  buniTH. . 
BalltteR  <  parBballMai  I  rlngen*... 


Ot'Ifik^Eoii  dlapluniui . . . . 
T«lrodim  marasriutus. . 
Telnidon  csiidobwUtiu 


xr 

Lnralilj. 

„,.i... 

Honululii 

H^^nXluindUy«u 

Hon^uluMidLamnl 

Vl,1.2.. 

iif.s.... 

PrcKnl  Idetitlflrallon 


Com  balllral: 
Callyodno  trowheli. 
Callyodon  batavlensls. 
Callyodon  erythrodon. 

Crypluloinu!<  sp. 

■■lauiphryKnp. 
Plalophry*  puntherlnu!". 
HypOTlMmpbun  paciHrus. 
Tyrosunu  KlRanteii'. 
Bvlone  platyura. 
raieKoartiu  brarhTptMni 
CypHilunu  bahienih. 
CypnlluniHalmiw. 
SyiuidaH  vailuii. 

Chanoa  channa. 
I.eptoivphBli 


tsa 


Meliidacbneii,   In 


aymnocborax  layn 


Mcltcbtbii  ndula. 
Mellrhlhyi  radula. 
CanthldermlH  au  reol  lu, 
StpplMDOlepl)!  apl  Inwmuii 


Omiacion  leutlKinoiium. 

Laclnria  galeodon. 
Canthlmster  larUtor. 
Cauthlgai'ler  blUtnlat  un. 


i^^^apc 


A  number  of  fishes  were  obtained  by  the  distinguished  ornithologists,  Dr.  John 
K.  Townsend  and  Mr.  Thomas  Nuttall,  during  a  trip  to  the  Hawaiian  Islands  in  1835, 
and  by  J>r.  Townsend  alone  in  1836.  Later,  Dr.  William  H.  .Tones,  V.  S.  Navy, 
collected  some  si>ecimens,  and  later  still  (October  and  November,  1893)  Dr.  Benjji- 
min  Sharp  made  a  small  collection  at  Honolulu.  All  of  these  collections  found  their 
way  to  the  Philadelphia  Academy  and  were  reported  upon  by  Mr.  Heniy  W.  Fowler 
(lllOO).  Of  a  total  of  1(11  species,  6  were  regarded  as  new  and  8  were  too  badly 
preserved  for  positive  identification.     The  list  is  as  follows: 

Fishet  ref  mleii  /rum  the  Ifav-aiian  IilmiiU  hy  Ifenry  W.  Foider  in  1900. 


'midnFli 


Myiiih thyii  miwiilllpus |  *M 

Lypodoiillgpnrosta |  494 

Lycortraitis  acminielrlii i  494 

LycwdnnllB  kaupi I  494 

LycudontlK  pmu'lothrnioldm i  494 

Lypodontls  jiarribranr'hlalii 494 

Echidna  lOiialB I  495 

Eflhidna  polyiona , <  49G 

Slolephonn  purpureim 

SynodUH  fiAfirvf 

Bauridft  liimfll 

RhlnoKcopelliH  rnruscans 

Hemlraniphii"  rtepeuperatus 


Pnwnt  IdpntiDratlon. 


liiehovia  purpurea. 


.   Hcmlramphux  depiiiiprniliu. 
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Komlnil  tpecloi. 


Hugll  kelurtU 

Sphjmena  Eomn 

rolydactfliu  ptelflerl, 

HjriprkMli  munUui 

Biilacentna  diwfenui 

Bolocentnu  diploiipbiu 

Tnehonpi  crameDophlJulmui 
Ckranx  latiu 

Bploepheliu  fuscogntlatiu 

Aprlon  mtcrolepla 

SDanWHDOs  unlcolor 

drrblica  forsWrl 

Tetradrachmom  trlnucuEBlnm . 

EupnaucenLnu  nlgrtcuu , 

Abodefdat  mdldua 

Abudefdut  KifiucUtua 

Abudeldiif  limbatiu 

ADunfMB  csruleopunclatiu. . . 

BleUioluUaalbovliuuil! 

Stelh<4nlli  aillluiB 

llacropIuriniKOdoD  geoflroy]... 

BemlpteroDotin  copei 

ThaUffiomk  anellensla 

TtuilumiuL  hebnlca 

Thalamnna  parpana 

Gompboaus  ulcolor 

Gomphoflus  vailUB 

Corla  galnurdl 

Corls  arciilB 

Oorls  flavovltMta 

Chelllo  Inenoli 

Scactlcbtbyi  suTltiu 

Cryplotomus  aaiidiirlceiudt 

Bctnuorlcepa 

Forclplger  lonslroatrla 

Cluetodon  mlltiirta 

Chxtfldon  setller 

Cbtttodon  bloeellalui 

Chfttodon  unlnuu^ulAlns 

Chstodon  qusdrlaiacuUCus 

Chstodon  onukliwimiia 

Chetodon  laa-algrum 

Znncliu  comulns 

MonoeeriM  unlcomli 

Teuthla  triaMgiu 

Teulhia  siittatai 

Teutbli  annularis 

Teuthla  achillM 

Baltstapua  buna 

CanthiSermls oculatuB  '.'.'.'.'.'.'.'.'. 
Cantherlnes  aandirlcbleiulK 

^heioldea  Qorealia. 

Seh 

Beb 
S«i 

Cepbkiacanthiw  orienlali*. 

ElcolTtataKUi 

Qobtus  alboptmctatna. 

OoMua  papuenria 

AwBOOB  BeolHtlatni. . 
A  waona  enMllabili. . . 

Remora  albeacens 

Pettoakirteafllame-- 

Salarlaa  edentulus 

SalarJaa  ttlbbEfronB 

Salarfan  variolomu 

BrotQia  toantndi 

AnteunarluB  commeiaonil. 


Page 

£00 

601 
Wl 

BOI 

KQ 

M)2 
SO! 
S02 

B04 

we 

MB 
IW 

us 

SOX 

b 
b 

b 
b 

8 
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nVSre. 
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6H 

XX,  4 
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1 

XX,  3 

MyriprtWla  murfjsn. 
Holocentnu  dladema. 

Tncburopn  crumenophihali 
CntangUB  forelcri. 
KuUia  inalo. 
Eplnephelua  queiTKU. 

UunotudB  grandocuUiT 
Paraclnhit«  foreterl. 
Daiwyllua  atblaella. 
IN>mamn[nie  lenkluBi. 
Abudefdut  xordiduH. 
Abndefdul  abdomlnallii. 
AbudelduC  Imparl  piiinlK.n 
Anompges  cuvler. 

Do. 
SleUioluU 


JiilK  efdouiti. 
Chelllo  inenuls. 

ScartlchlhyH  nurilus-o 
Calolomus  BandvirenslB. 
Callyodon  ovicepa.a 
Foirlplger  lonplrORtrU. 


Hepatiu  HandvLeeTutn. 
Bepatin  g:utta(us. 
Hepatiu  maloldo. 
Hepatui  achilles. 

Ballstapua  rectaagnlUB. 
Caathidenniii  uiKuluaun. 
Cantfaeilneii  MmcTwichleaiilK 
StephanoleplM  iiptliwoniuii. 
Spheroiitui  floreaita. 
" ' tua. 


Awaous  slsminvutL 
Echeneis  remora. 


Altlciu  TBrtoloiiuir. 


o  Probably  no 
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By  far  the  most  importaDt  studies  of  the  fishes  of  the  Hawaiian  Islands  that  had 
been  made  previous  to  the  present  investigations  were  those  carried  on  by  Dr.  Oliver 
Peebles  Jenkins.  In  the  summer  of  1889,  Dr.  Jenkins,  then  professor  of  biology  in 
De  Pauw  University,  now  professor  of  physiology  in  Stanford  University-,  fitted  out 
an  expedition  to  make  collections  of  the  fishes  of  the  Hawaiian  Islandri.  He  w&s 
accompanied  by  Mr,  George  C-  Price,  now  associate  professor  of  zoology  in  Stanford 
University,  and  Mr.  Oscar  Vaught,  then  student*  of  De  Pauw  Univernity.  The 
expenses  of  the  exi>edition  were  shared  by  De  Pauw  University,  Indiana  University, 
and  Dr.  Jenkins  himself,  the  former  institution  paying  the  major  part.  Several 
weeks  were  spentat  Honolulu  by  Dr.  Jenkins  and  his  students,  and  a  brief  trip  wa.s 
made  to  Hilo.  The  collection  obtained  was  vastly  kirgerthan  any  previously  made, 
and  contained  no  fewer  than  140  genera  and  238  species,  of  which  7  genera  and  78 
species  have  been  described  by  Dr.  Jenkins  as  new.  While  engaged  in  studying  his 
own  large  collection,  several  smaller  lots  of  Hawaiian  fishes  came  into  Doctor  Jenkins's 
hands,  viz:  Sixteen  specie*-  of  shore  fishes  obtained  at  Honolulu  by  the  U.  S.  Fish 
Commission  Steamer  Athatroxs  in  18!)1  while  making  the  Hawaiian  cable  survey;  18 
species  secured  by  Dr.  Jordan  at  Honolulu  in  189fi,  when  tlie  Athatrosn  stopped  at 
that  place  while  on  the  fur-seal  investigation;  a  small  collection  made  at  Honolulu  in 
1898  by  Dr.  Thomas  D.  Wood,  then  of  Stanford  University;  another  small  collection 
obtained  by  Dr.  Wood  in  1899;  a  single  example  of  Raiisania  makua  sent  to  Stan- 
ford University  by  Mr.  C.  B.  Wilson,  of  Honolulu;  a  few  apecies  obtained  at  Hono- 
lulu by  Dr.  Jordan  and  Mr.  John  O.  Snyder  when  returning  from  their  expedition  to 
Japan  in  1900;  and  lastly,  a  small  collection  made  in  19')0  at  various  places  among 
the  Hawaiian  Islands  by  Mr.  Kichard  C.  McGregor.  These,  added  to  the  collections 
made  by  Dr.  Jenkins,  make  a  total  of  1-17  genem  and  254  species,  of  which  7  genera 
and  94  species  were  thought  by  Dr.  Jenkins  to  be  new.  Besides  the  94  species 
regardexl  an  new,  *)3  other  species  were  for  the  first  time  recorded  from  the  Hawaiian 
Islands,  making  a  total  of  155  species  added  to  the  fish  fauna,  which  up  to  that  time 
consisted  of  but  99  known  species.  Four  papers  have  resulted  from  Dr.  Jenkins's 
studies  of  these  collections — three  preliminary  (1895,  1900,  and  1901),  and  a  final 
paper  (1903),  giving  a  full  account  of  all  the  species  represented.  Following  is  a 
list  of  the  new  species  and  new  genera  described  in  these  various  papers: 


New  tpKcifii  offitkftfriim  the  Ilamiiuai  IiUamh,  i 


Nt  iWfarfunw,  Tepnrtfil  on  liy  Dr.  O.  P.  JenHnt. 


•1900 
Mftcrophnryiwodon  iiquii<il< 


Hemlcorlii  kelelplonlH 

Novaeulichthj-B  woodl 

NoiaculichtbyBenlnrgyreuM.. 
HemlpfeniDDtiiii  umbrilnlus . . 
Inllstlug  leui-oioauB 


IMgennd 

flKure. 

Typftrnmliec. 

■ 

lli::::::::::: 

H..iS:w:::;;::::: 

KniiEanlit  mnkiu. 
MBpmphfliynjtodtin  KPodroi 
Jtilin  l^pomis. 


iLU  pavonlnus. 
hexagonftCns. 
n  Irraillatin. 
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New  tpedrr  of  Jifht* from  the  Nntmnaii  Idnrtde,  in  ivrUmi'  t^Mrctioui,  etc.— Continued. 


Nomul  speclea. 


Page  and  flgure.   I 


ugUbenl m'fl*'!2 


;;;;;;;;;; ;  ei.ng.it 

leiidochelUuua  ocio1»Dla '  94,  lig.ZS 


nieudoacamii  Jonlanl . . 


Spbynena  hellerl .. 


ate 


■:S!m,flg.2.. 
-  aeg.flg.s.. 

'  asilHgis!! 


Scorrwnopsle  faCMsb |«l.tlg».l3fl 

I'KBpcrcis  plerostlgnui 102,  flg.  IS . . . 

Bcutula  nuiBlualia M8,flg.l«.., 


..,. II  gracilii.. 

Gymnot)ior«x  Uulunopli 


■\  *»,fli.« 
-'  tn.Pl.u 


Echldiu  otMCiini. . . 
Erhidna  pnlhin  . . . 
rviniilunut  ■trMsDl 

Serlola.  itp«i — 
Decaptr  — 


jonultlw I  41 

hippoldm  --,-.^- 

„  _  rlmbdotiM 

Oimi^iifl  polllus 

Fowlrrlk  bracbygniiamiu 

ApoKon  mene»eniu» 

PiinniDthui  meekl 

BielbvoB  nurahl 

pKUdupeneiu  porphyreux 


Calotomus  anyderl . . 
Graridea  lonarcha .. 
Saridu  balia 


Tnipid  li>h  th  ya  oah  uendi 


CirThitol(tE»  blmacuU . . 

Srbvitii|si3  kcllonl 

pFbuupist«*  conflicolB 
Seb*iiI«pl8leBOiin1or».. 


Enypnlaa  oKgolepIs 

TripUrygion  atiiceiw.. 

SalariaH  cypbo 

Snlariu  lanana 

Salariaa  rniitus 

Ai^MnntiiB  bmnneoln* 


61« Call  yodon  ah  Ilia. 

12144 ('Allyodoii  mlnlaUis. 

1«43 (Tallyodon  Jurdiuil. 


t^marenlnu  JenklniU. 


Canlhlguler  jai-Utnr. 
(iiiilhigaiiter  bltKiilatua. 
ik^rpKnnpBlH  I'ai-oiwtR. 
OHiiriu  Hhaiilniilaiidll. 
Brotala  maigliialls. 

.    DasyatlB  hawallelwlB. 

.'  Daayalla  wlent. 

.    Congrelliu  bowenl. 

,    MlrrodonophlH  DiaccrpRorl 


aaeia '  Gymnithorai  petelU. 

-UMS Uymnotbcirai  ercodm. 

SOKH Kchldna  lelhala. 

foaa '  Echidna  tonou. 

5U88IJ '  Echidna  obnpura. 

AOew ■-  Kphidna  pmllon. 

Win (.'ypnllunu  BtrinlRDK 

S07IJH ilyriprtollBwaleT. 

fma SvrloU  nparrw. 

5«M8 U*Mipteniii  pinmilaliu. 

.WIO CaraiigiiH  igncibllif. 

60711 r*raiKtiia  riabdolufl. 

SOTOy <:arangUB  pi)lllilii, 

SOWS '  Fci«  braphygramnia. 

PrtaJam^hi^eSl. 
Kiel  la  manhl. 
PBOudupeneuB  porphyreu 
ChromiK  elaphnut 


Scaridra  lonarcha. 
ScBiidea  balla. 
Hiipatiu  Ivumpanduii. 


Lflcioria  (fulpodon. 
Ulodon  niidlrron*. 
(Irrhlloldra  bimaciila. 
tiebOiitopidn  kelluwl. 
g«baalaplsl»i  ponllirala. 
SebHBlHpiRlcH  ooiiiorla. 
nvlMilapiHtva  Kslaclai'DU 
UendrochlniB  chiureiu. 
Eviota  eplphanes. 
Chlamydes  laClcepa. 
Oxyurirhtliyn  tonrliutiui. 
Enypniaa  oligol  rpls, 
ItnneaptcryKluii  alrtcopn. 
Scanichlhyn  zebra. 
Allk'UH  glbblCroiiB. 
Altic'iifl  (Hbblfmiw. 
EnchtlyiiniBaUT. 
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In  1901  Mr.  AIvid  Seale,  curator  of  fishes  in  the  Bernice  P&uahi  Bishop  Museum, 
at  Honolulu,  published  a  short  paper  on  Hawaiian  lishea,  Thi»  paper  contains 
descriptions  of  7  species,  6  of  whicii  were  regarded  as  new.     The  liat  follows: 


Epinophelus  fib-muj  ... 
Novaiiullfihthyii  (nilwi ., 

Berraniie  brighaml 

Bitl[Rtea  /niaif  ineilut . . 
ScoI}Hlu>piiiii  mropsls . . 

Thalnmnins  bermdli . . . 


Binhop  j 
iluiiruni.' 


«t1     Epitlcphpllu  qiirrnuii. 

eil  ,  Nuvai^ullchthi-x  vnmlU 
eoA  \  Aiwlliui  brlghunl. 
6»4     BallxIeK  ruooiilliicfitiiH. 

Seorpftnopi^ls  cuvpi'Is. 

MT    StephanoleplH  albopunc- 

itsi  '  ThalnHoiDS  purpurciim. 


INVESTIOATIONS   BY   THE   U.  S.  FISH   COMMISSION  IN   igai-a. 

The  foregoing  ia  a  brief  summary  of  the  icbthyological  work  that  had  been  done 
on  the  Hawaiian  fauna  previous  to  1901.  In  that  year  the  U,  S.  Fish  Commission 
undertook  a  somewhat  comprehensive  investigation  and  study  of  the  aquatic  i-esources 
of  the  Islands.  The  plan  adopted  contemplated  field  investigations  extending  over 
two  seasons,  the  first  (1901)  to  he  devoted  to  the  shore  fiahes  and  the  fresh-water 
species,  and  the  second  (1902)  to  l»e  given  primarily  to  the  deeper  water  fauna. 

The  general  direction  of  all  the  inve^stigations  was  placed  in  the  hands  of  the 
present  writ<^r.s,  and  the  first  field  paity  arrived  at  Honolulu  June  5,  1!K)1.  This 
party  consisted  of  Dr.  David  Starr  Jordan,  president  of  Stanford  University;  Dr. 
Itarton  Warren  Everinann,  ichthyologist  of  the  U.  S.  Fish  Commission;  Mr.  Edmund 
L.  Goldsborough  and  Mr.  John  N.  Cobb,  of  the  U.  S.  Fish  Commission;  Mr.  Albertus 
H.  Baldwin  and  Capt.  Charles  B.  Hudson,  artists;  Mr.  Michitaro  Sindo,  of  Stanford 
University;  Master  Knight  Starr  Jordan,  volunteer  assistant,  and  Dr.  William  H. 
Ashmead,  of  the  U.  S.  National  Museum.  Mr.  Cobb  was  assigned  to  the  study  of 
the  statistics  and  methods  of  the  fisheries;  Messrs.  Baldwin  and  Hud.son  gave  their 
time  to  securing  paintings  in  life  colors  of  such  species  as  could  be  obtained  and  kept 
alive  in  aquariums  long  enough  to  be  painted.  Dr.  Ashmead  directed  his  efforts  to 
making  collections  of  insects  in  the  interest  of  the  U.  S.  National  Museum.  On  July 
17  Dr.  O.  P.  Jenkins  joined  the  party  at  Honolulu  and  remained  until  Septemher. 

Ma-jt  of  the  collecting  was  done  at  Honolulu,  though  visits  were  made  to  Hilo, 
Lahaina  (Maui  Island),  Kailua,  Molokai,  and  other  places.  The  excellent  market  at 
Honolulu,  through  the  market  inspector,  Mr.  E.  Louis  Berndt,  furnished  the  richest 
and  largest  part  of  the  collection,  while  great  numbers  of  specimens  were  obtained 
by  ourselves  in  shallow  water  and  on  the  coml  reefs  about  Honolulu  and  Waikiki; 
also  at  Moana  Lua,  Waianae,  Waialua,  Waimca,  and  Heeia.  Kailua  and  Honuapo, 
Hawaii,  which'  were  visited  by  Messrs.  Jordan,  Cioldsborough,  and  Sindo,  also 
afforded  excellent  collecting. 

In  March,  1902,  the  Fish  Commission  stoamer  Alhaimss  was  sent  to  the  Hawaiian 
Islands  to  continue  the  investigations  by  paying  special  attention  to  the  deeper-water 
fauna.  The  vessel  was  in  conmiand  of  Capt.  Chauncey  Thomas,  U.  S.  Navy,  and  the 
scientific  staff  consisted  of  Dr.  Charles  H.  Gilbert,  Stanford  University;  Dr.  Charles 
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C.  Nutting,  University  of  Iowa;  Mr.  Fred.  M.  Olmmlwrlain,  assistant  naturalt-st, 
and  Mr.  A.  U.  Alexander,  fishery  expert,  steamer  AUnitrms;  Prof,  John  O.  Snyder 
and  Mr.  Walter  K.  Fisher,  Stanford  University.  The  AlbatrusH  devoted  the  entire 
spring  and  summer  to  the  investigations,  running  many  lines  of  dredgings,  develop- 
ing fishing  banks  about  the  islands,  and  collecting  in  favorable  localities,  including 
I<syaan,  Bird,  and  Neebcr  islands,  some  800  miles  to  the  northwest.  The  vessel 
returned  to  San  Francisco  September  1. 

The  collections  made  during  the  investigations  carried  on  during  these  two  sea- 
sons are  doubtless  the  largest  and  most  important  ever  made  in  the  Pacific.  They 
embrace  many  thousand  specimens  of  fishes  and  even  greater  numbers  of  crustaceans, 
mollusks,  and  other  invertebrates.  The  various  groups  have  been  assigned  to  specisl- 
isU  for  study,  and  a  number  of  reports  have  already  been  I'eceive*!.  The  early  pub- 
lication of  all  in  the  Bulletin  of  this  Commission  is  contemplated.  Those  so  far  issued 
include  a  general  report  by  the  present  writers  (1902),  a  statistical  report  by  John  N. 
Cobb  (1902),  two  papers  giving  descriptions  of  new  genera  and  species  (1903)  by  the 
present  writers,  a  report  on  the  shore  fishes  collected  by  the  Alhatn/nx,  by  John  O, 
Snyder  {190i),  several  papers  on  the  birds  of  Laysan  Island,  by  Walter  K.  Fisher 
(1903)  and  Dr.  C.  C.  Nutting  (1903),  and  a  short  paper  by  Jordan  and  Snyder  (1904) 
on  a  small  collection  sent  in  by  Mr.  Max  Schlemmer,  from  Laysan  Island;  also  a  short 
paper  by  Henry  W.  Fowler  (1904),  containing  references  to  a  number  of  Hawaiian 
fishes  and  descriptions  of  a  few  species  thought  by  him  to  be  new. 

The  preparation  of  the  final  report  on  the  immense  collection  of  fishes  has 
involved  an  enormous  amount  of  work,  including  a  critical  examination  and  study  of 
all  literature  i>ertaining  directly  or  indirectly  to  the  ichthyology  of  the  Pacific. 
Not  only  were  the  thousands  of  specimens  of  the  Hawaiian  collections  examined 
critically  and  the  characters  of  each  carefully  determined  and  tabulated,  but  ad  vantage 
was  taken  of  the  possession  of  the  very  large  collection  of  fishes  made  in  Samoa  in 
1902  by  Doi-tor  Joi'dan.  The  study  of  that  collection  has  thrown  nmch  light  on 
many  questions  previously  obscure  and  has  contributed  gi-eatly  toward  a  proper 
understanding  of  the  Hawaiian  fi.sh-fauna.  Similar  use  was  made  of  the  very  exten- 
sive collections  made  by  Jordan  and  Snyder  in  Japan  in  1900. 

In  the  examination  of  the  specimen.-s  and  in  various  matters  connected  with  the 
pi-eparation  of  this  report,  the  writers  have  been  assisted  greatly  by  Messrs.  Edmund 
Lee  Goldsborough  and  Clarence  Hamilton  Kennedy  of  the  United  States  Bureau  of 
Fisheries,  and  by  Mr.  Henry  Weed  Fowler  of  the  Philadelphia  Academy  of  Sciences, 
Mr.  Fowler  and  Mr.  Goldsborough  spent  several  months  at  Stanford  University 
making  comparative  measurements  of  specimens.  Mr.  Kennedy  and  Mr.  Golds- 
borough rendere<l  valuable  assistance  in  verifying  descriptions  and  references  in 
-synonymy.  Dr.  William  Converse  Kendall  and  Mr.  Thomas  E.  B.  Pope  of  the 
Bureau  of  Fisheries  also  assisted  in  the  verification  of  descriptions  and  the  prepara- 
tion of  tables.  To  all  these  gentlemen  we  take  pleasure  in  expressing  our  indebted- 
ness. And  we  wish  again  to  express  our  deep  obligations  to  Mr,  E.  Louis  Berndt, 
the  efficient  inspectoi'  of  the  fish  market  at  Honolulu,  for  his  keen  interest  in  our 
work.  His  knowledge  of  the  fishe**  of  the  region  enabled  him  to  add  many  species 
to  our  collections  which  we  otherwise  would  not  have  secured. 
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In  the  first  ptiper  published  liy  the  present  writers  in  l)W3a 
of  57  new  species  and  6  new  genera,  as  follows: 

Fatif»  from  lite  Ilaimiinn  Inlnnib  jirfriouxty  df^cribed  by  Ow  ]>re»p 


J  given  deseriptions 


CftrcharlM  phnrcya. 

At.thi««  liellogKl- 

mums  jHililDsl. 

ApoKunkhlhyx  vrallllkl. 

B.'anix  iHiiia. 

Apotton  myderl. 

FuwliTla,  new  gt-nuB. 

Teuthls  atraiDtDtalDi. 

PriM-anlhiisaLilBua. 

pBchynBlhiu  nyclerls. 

Bowcrsts,  neivitPnUK. 

L«BOCi..phaliu«™n1ci«, 

Bowi-rnta  vloltMBin. 

Ofltmcliiii  ushueriBix. 

Buwenlu  ulaulu. 

Pterolssplii'X. 

Rr-hldna  lunnphaw. 

Kcorpa'nopciK  MlomU. 

BwlHtHtaiiireiK. 

DondrochirUBhudBonl. 

Alherina  ilielllaruni. 

rpi-iicui  unnr. 

Myrfprlslt"  bernilli. 

Almrti-Mul  iiliidunli. 

Myriprlsltx  chn'ncn.-^. 

I'omiK'oiilnisiJi'nkliui. 

VitimrimnowBcuu-. 

Myiiprl«Il»  snwromus. 

MyrlpriillR  lymiaetrK-ux. 

Yerci)!u1iu.newKi-niH. 

IVuducbellltiinK-vaiiMus. 

KnKlprosopoii  hawallen 

HtfinlpU'niaotus  Wldwjnt. 

EnByprDw.p«n  Brtiiimla 

mranBiw  elauite. 

Xyrlchthyx  nIvL-ItaliiH. 

AiilennHriiis  dmmliiia. 

In  ft  paper  by  Jordan  and  Fowler  on  Japanese  tishei^  (1902)  the  present  writer-; 
deHirilK)  as  new  Aittif/imea  «ifiiidafhiu-r/\  l>asing  the  description  on  specimens  taken 
at  Hilo,  Hawaii. 

In  1903  (Jordan  and  Evermann  l)Mi;-{a)  one  new  genus  {Iraciindm)  and  two  new 
species  ( Tn>/n<Uchthyii  pnetjma  and  Ira<:undwi  vi/jnifer)  were  described. 

Snyder  (1904)  gives  a  list  of  227  shore  species  obtained  by  the  AfhutroKn  among 
the  Hawaiian  Islands  during  the  investigations  of  1902.     Of  these,  25  species  and  2 


genera  w 


B  thought  by  him  to  be  n 


The  new  n 


Vclfmio.nDWRtnuHoi 

fLeplo. 

■epImlMiB. 

Collybiw,  new  Ken  us  u 

tBram 

Ilymiic.tliurax  roii 

(lymiiothorax  xai 

Carcharian  neslulH'. 

Vftemio  verren". 

Un.plCTyglu»i  li-iic 

audus. 

ExoDautesRilbtrLI 

CalluchulyR  lutein. 

(.'arnnKUn  cheiKa. 

MorUiKiw  hawalii'iixii 

(■linillgulrtl-3  SJHX. 

s  are  as  follows: 


A  short  paper  by  Jordan  and  Snyder  (11*04)  lists  the  specimens  received  from 
Mr.  Max  Schlemmer,  Mr.  E.  L.  Berndt,  and  Mr.  H.  W.  Henshaw,  recording  37 
species,  of  which  4  {BrachyKi}m"2>h!s  h,'iiMhawi,  Arioiiiiiia  liirltla,  Lnctoriit  KvhUmmifrl^ 
and  Antcnnan'u«  laynauni^)  are  desciibed  as  new.  In  a  later  paper  the  same  authors 
destTibe,  also  as  new,  Amlit  ci'irinauni,  from  Honolulu. 

In  a  paper  by  Fowler  (HH)4)  are  recorded  3  species  of  Sshes  collected  by  Dr. 
J.  K.  Townsend  at  the  Hawaiian  Islands  many  jears  ago  and  now  contained  in  the 
Museum  of  the  Philadelphia  Ai-ademy,  one  of  them  {//oli/i-mtfits  yriicUisplnU)  being 
described  as  new.  Mention  is  also  made  of  a  number  of  other  Hawaiian  species, 
examples  of  which  were  donated  to  the  Philadelphia  Academy  by  the  Fish  Commis- 
sion, all  duplicate  specimens  of  species  upon  which  the  present  writers  had  not  yet 
reported. 
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FISHES   OF   HAWAIIAN    ISLANDS. 


LIST  OF  8PECIBR  OP  FT6HE8  DESCRIBED   A8   MEW    FKOM    THE   HAWAIIAN    I8LANIIS. 

In  the  present  report  on  the  fishes  of  the  Hawaiian  Tslanth  wc  have  included 
not  only  the  Hawaiian  Islands  proper,  but  Layaan  and  the  other  small  islands  known 
as  the  Leeward  Islands,  which  extend  some  8(X)  n)i,les  northwestward  from  the  main 
group;  we  also  include  Johnston  Lsland.  Ij'ing  about  the  same  distance  southwest 
from  Hawaii.  The  region  thus  limited  constitutes  a  definite  fauni.stic  unit,  the 
species  Ixting  largely  distinct  from  those  of  the  South  Seas. 

Following  is  a  list  in  chronologic  order  of  all  the  nominal  «pecios  of  fishes  that  have 
been  descrilMsd  from  the  Hawaiian  Islands.  In  this  tabular  statement  are  given 
(1)  the  name  under  which  each  species  was  descrilwd  and  the  authority  for  it,  (2)  the 
present  identification,  (3)  the  type  locality,  and  (4)  the  year  when  the  description  was 
published.  Names  not  now  tenable  are  in  italics.  From  this  table  it  appears  that 
a  total  of  355  species  have  been  described  from  Hawaiian  type  localities.  Of  this 
number  78  are  now  regarded  as  synonyms,  which  leaves  277  tenable  species  orig- 
inally described  from  the  Hawaiian  Islands.  Adding  to  those  1«8  speiues  known 
to  occur  at  those  islands,  but  originally  described  from  elsewhere,  a  total  of  447 
species  is  obtained,  constituting  the  known  fish-fauna  of  that  group,  exclusive  of  the 
deep-sea  fishes  described  by  Doctor  Gilbert  in  Section  ii  of  this  work. 


Com}delf  ti»t  uffinha  tietcrilied  n. 


^■/™, 


the  ITiiaiiiian  Itdamlt. 


Telraodon  lacryouitusQuoy  A< 
Baliste*  sindwlchmiils  (juuy  & 
Chslodnn  ■nillarlBQuo]'  &  Gait  . 

Xj-rtohlhysleclimequoy  AQuJiiiiiiu 

CheilinuBnntuMtuQuoy  AOalmanl 

Julia  ulmArd  Quo;  A  uaimard 

Julia  duperreT  Qnoy  &  QtiaaiA 

KaaataSea  cnvier  Quojr  A  Oalmanl 

Oompboana  tricolor  Quoy  &  Oalmanl 

GompbOMU  p«(ani(il  Quoy  li  Ualmard 

Julia  freoflroy  Quoy  &  Oalmard 

JuiiiiEaAnKiuQuoy&OBiniBnl 

Jnlla  Bxlllarla  Qnuy  A  Golniaid 

Hullua  multirawlalua  Quoy  &  Uaimarcl 

Saonn  rariigatia  Qddi'  A  Qaimard 

Sauma  Ki»f  nl"  Quoy  &  Galmaid 

rhxlAloii  tunalntm  Quoy  A  Oatmard 

Ilalialen  aitgaiolat  Quoy  A  Oalmard 

Glypblnodon  abdmninalls  Quoy  A  Gblnmnl .. 

Panui^nlrLuniirrfniiuQuuyACr' ■ 

Aranttiunigflavewetis  Bennett... 
AcanthunumrlgiMku  Bennett 
BlennlUH  mannoralus  Bennell 
Blmniiwanrdtdua  Bennelt  ... 
rirfli1ieJ!/n«-iari«  Bennett.... 

Edtnia  d  ublua  Bennett 

Erorpe^tui  aaperella  Bennett 
Ftenanufl  myrimlrr  Cuvier  A 
Cirrbiieii  rnicu/astu  BciiDelt 
Jutis  flaToviiiatiw  Bennett . 


ly  ACalmanl  .- 


Valenciennea.. 


nl  IdentlHcstloD. 


ForciplKcr  longlRiMrla Snndwkh  iKlandn  . 


ChK'.c^on  miliaria.. 


IIS  trIIobttUia Sandwich  iMlatidi. 


ThaliutK>ra&  dupeney  ■ . . 
Gumpnwua  ttletilnr 

MaccDplmrynaodon  fccvfl 

BteCholullaalBovliIiila.. 

Stcthojulln  MlllHria 

raeudupeneua  multUaacii 

SauridaKracllls'";;!!';! 

Chielodon  lunula 

CantlildermiB  sniruloin 


FoDUceolnu  )enkl  nsl . . . 
Zebnsoma  BaveHCcnn . . . 
Ctenocbtelus  atrignniii . . . 

A I  Ileus  marmonnuii 

Blennlua  nordldua 

pHraclrrhilea  eInctUK 

Callyodon  dublua 

SebBBtaplBtes  aspcrello . . 

Cephalopholiae 

Cirrhllus  nr— — 
Julli  flavoi 
Jullaitreenovll 


rhiiodon  onutfu*  Gray ,  Clmtodon  ornBtisaimun 

Chstodon  quadrlmaculeius Gmy i  Ctuetodaaquadrlmaculaiua... 

Holtvanthus  arcuatua  Gray ,  HolocanUiua  areuatua 

Aeanlhurus  n^rorii  CuvleT  A  Valenciennes Hepatus  elongaiua 

Callyodon  sand vlcenals  Cuvier  A  Valenciennes .  i  Calolomua  nnd vlrpnKl^ 

Xyriehtbys  pavoninus  Cuvier  A  Valenclennea . .   Inllstlui  pavonlnua 

SeanmbenneiU  Cuvier  A  Valenclennea Callyodon  bennetti 


>, ir  A  ValenclenncB... 

.^_.J|<  (onnoann  Cuvier  A  Valenciennes. 
Xyriehttayi  mieroletnilotiu  Covler  A  V 


..:  Julia ev-douxll. 
..'  Callyodon  font 
I-  '  Cymolutea  iBcli 
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Compute  litt  o/Juhe*  detrrilifd  at  neirjroia  the  Jlawalinn  If/ands — Contmued. 


iplloDOma  Lay  &  Beiini 


Jull*  bVer  I«y  A 


.!  Hcmiramphiui  drpsupemliw ' do.. 


Kydoiix  A  Souleyvt !  Iierapwni*  plnnDtatun . 


Onus  ttltatHM  Eydoui  &  Soiileyet . . 

HujcllcliBpUllEydaul  ABiiuleyei 

Gotdiu  sCamlneuB  Eydonx  &  Bouleypt . . . . 
CblrODactea  relieviaiut  Eydouz  &  Houley  vl 
Chlronedes  IcpRBiM  Eydoai  4  Bouleyei . 
Uunena  rolatefmnll  Rydoux  &  Suuleytrl . 

Baurua  HmhKM  Eydoux  &  Boulcyel 

Conger  mnislnklus  Vilmclennca 

ChuioB  (Vpi-{n<-Ua  Cuvlet  &  V*1enp<eimeii 
Belone  rarhiala  Cuvler  &  VaXeoelmBiat . . 
Exocietiu  dmiu  CuvlerA  VHlCDCtenncx. . 
nopl«nim  Blefktra 


Gonlobatni  mAagiii  Amnii 
71cydluni  Btlmpmr"" 


AnlenDHiiuii  bltclbbus 

UymnoLlionix  umlulai 
T[»chliio(-ephaliii  myopi 
Leptorephaliui  uwiBtnat 
Chanos  ch»D« 
Belone  plalyun 
CypHllunu  di 

riUNundon  lurlnari. 
Paisclrrhltes  clnrtii 

HIcydlum  nllmpiwnl 


GyanopI«nu . . 


SicyoMster  concolor  OIll Lenllpes  eonwior 

PlBoodoDophiBPiairninu  Abboll Myrichthye  magniflciiii 

Mu™n»acutln)BlrlB Abbott Eurymyrte™ ■cutlroetr 


.LrThlteeaOrmaJiuWIl.. 

Dwcyllu*  ftlblsellaGill 

JullBonuitlHlmtuUiiiTeU  .. 
Chctodon  nuRjfnW  u  Uiirrci 
ChellodtctyluavilWIuiiUarp 
ApOKon  macultfenu  (iiirrett . 
ScOTWena  p«rviplnnfii  (t«rrel 
Crenll»bni»  modnlUK  Garrcl 
"Inlher 


Chiron 


«■  Garrelt . . . 


i^iiiaotuBRiiTetlidaiither .. 
Scorpsna  bdlleut  Sauvage . .. . 


CongTogadui  mandnBtDB  ValHanl  &  Bauvage 

AcanlhuitiH  ttrgatHt  Valllant  A  BauraRG 

MaUcanthua  parvtplniHi  ValllaiK  A  Saiiva«e 
JulliballieulYalllanlASBiivage 

CorlsveniiBl«Valllftnl4Bauvae« 

CoriBballleulVaillantASauvsgc 

Coris  IHemloorlB)  rowa  Vaillant  &  Sauvajre. 
Tetraodon    (AnosmHuil    janlhinT-  "-■"    - 


Valllai 
losmiiu)  conaliuValllaDi  &  Bau- 


Tetraodon 

IVpcfiophH  ttUor  ValllBW  It  BauYa([< 
Glvphlnodon  Imparlpennls Sauvage . 


„ ^Valllanl&Siii-  .., 

Brotula  muldclmla  ValLlatit  It 
Novacula    (Novacula)    lalcroUv 


Acanlhunu  trlo*tegus.vBr.iia 
Slcydlum  albotsntalum  U"- 

Uyxiu(KeolQyxui)*rfatn 

8r«nu(Sonul  penplclllaluiiSletndnGhiie 
Doryichthyspleani* — '-  -"-■■— 
LeuUpc*  ter-' — '~ 


I  (Keonyxui)  tdeOrrt  gleindachni 

nidaaOl 
J^Ia  obanira  OQnther 


enlaOOnther. 

»__,.„ . SDnlher . 

Qidriiia  taadxUaitlt  QOnther. . 

-    ■     ■  --    her 

lu  GtlnlheT. 


Slcydlum  nlaretre 

TrygOD  lata  Garmi 

Anampseaiodeffmyi  (IDnther .. 
Julia  cinHwf  rati*  RuiUh  &  Snaln 
Jnlls  rtttleaUi  Smilh  &  liwaln. . . 
n  It  li  doubllul  ff  this  i>pe<-l<') 
fc  A  Japauese  apecieH  never  nn 
breiipiJtidi).  and  Ariui  ilaracqihc 


Gymnothonx  undulati 
Gymnothorai  euroat— 
CfrrhltLumaniioratD 
DaHyllusBlblHnia.. 


TielitalloIUB  garret tl  

SebBMsplstesbalUeul 

GyniDocanthiii  InuinediuB 


Coristnwa 

CanlhlgaBteiJanlblniw. 

Canlhlsaslei  vatentinl . . 

Echidna  let hnla 

AbudcMuf  Imparl  pen  niH 

Chsnomugll cnaptali ... 

Cymolulea  lecluse 

ApdlUH  mlcrodon 


HepBtns  aandTicensl!! 
Slcydlum  alboUenluti 
Chttnomosll  phaptall 
Callyodon  peisplcllla' 
Doryrbampbiu  pleun 
Lenllpea  iiemlnudiia. . 


ThalaiBoma 

n  Haicall. 


idwlcb  lalanda .. 


Handwlchliilanda.. 


Hawaiian  Islan 


Sandwich  tiJitndi . . 


on  Honolt.lu . . 


Sandwich  Intends . 

do 

JohnMonMand... 
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FISHES   OF   HAWAIIAN   ISLANPS. 
Cbmpldt  list  o/Ji»he»  dacribed  at  nemfrom  the  Hawaiian  I»lnndi — Contintieil. 


Nominal  gpedea. 

iw,  «•„■,.=.«,.. 

Type  locality. 

y«r. 

1 

mr. 

isff-^w; 

OMtchlhys  plllwaul 

Hynsgrop-argyrea 

PelwMQlehlhjB  crumenalls 

....    I-earl  Harbor,  ne 

:     lulu. 
....    Albatross sUlioni 

■■■|      an^MJe. 
....,  Albalrom  stallom 

MTHnnd 
1M7,S47I. 

3470. 347J, 

MTSand' 

W6  (sur- 
286' (iuV-' 

nK.'."'.'.'. 

W7»'ind" 
3474  and 

^- 

Pelecanlohthys  cnim.-n.]i»  Gllbtrt  A  Cruner  - . 

- 

aSKKS?.:::::::::::: 

1      and  9176. 
....:  Albatrom Btallon 
....   Alba  trow  station 
....<  AlbBtrow  Btationi 

.....  AlbatroMiilallon 

1897 

1897 

lace  tow  net). 

Uanl-Kcopelua  prladlepla  Ollbert  di  Cramer...:... 

Selnrchen  remtger 

Oelottiyni'huH  gladlus 

Uacrouma  holoceDtnu 

Mscrourus  gibber 

....'  AlbatroM HUlion 
....    AlbatrcmBlallon 
....'  Albalineasuilon 

'.','.'.    Albatnisi  siatkm 
....    Albatron  natiou 

issr? 

l-CElorhynchUB  gJadius  Gilbert  &  Cramer 

1H97 

irm 

MscnmrusproplnquiiFGilbertJ.  Cramer 

!^ 

M67,3470, 

WTO'ind 
HTO,S471, 

Trachonunujenlipelllii 

....1  Albatross  Ma tlon 

T- 

34T4.  3175,  anil  3 

,m 

iwo 

s'^naSisSiia^iiw:;;::;:: 

:v±'ST:.:.:::.: 

law 

SESfeii;:;:::;::;;::::::::: 

woo 

fc'SJiVr.r.::::::::: 

::::iteS:uiiK,i::: 

....;  Sandwich  Island 

■900 

l«l» 

1900 
1900 

Hemlpleionoliu  <vpei 

1900 

do 

1900 

Corf«venn»t« 

--, 3; 

1900 

do 

-::::::::S;::::::::-- 

mi 

Inltellug  Diger 

Calolomun  IrradUni 

Callyodon  gilbert! 

Callrodo.1  palUM 

900 

CallyodonJorfanl. /!!!;!!!;;!!! 

PseudochdltnuB  oclolffliia 

SphjTSf  na  heileri 

Z 

t^udanlbiaaluiiclpInDla 

:::I::::;3S;:::;:.:::: 
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TIml  fuwoma  berew 


, _..._..  4  Everaiaiin 

Miinrna  fealloic  Jordan  di  Evvrmann 

<i]-nuiiilh<>raxvlnuIeiitUHJordHn&Bveniiui 
UvniniilbnnixHielTidachnerlJiinUiiAlvVL'niiB 
OvmnnthKntXEoldKboioUKhlJoriliinAICveniii 
aymnciibiinxhilonlBJnidiitid^Kvcrmitnn.. 

Kk'liMiiBionijphica  Jordan  A  KTenaann 

KliiiKW>ropelua«'vaiikiisJoriliin&  Evcrman: 
KippocamiHiii  finherl  loi^na  &  Kvvrmann  . . . 
"'ipocampaibllacil8JoTdnii&  Evtiniunn .. 


SIIS 


mJordBD 

Myriprblb  beniitti  Jordan  It  ETcrmsnn 
HyriprlMlH  cIiO'HreB  Jordan  &  Evennan 
MyHprliill**r|[rromua  Jordan  A  Everma 
MyriprlF-' ,_.._  ..._j_.  .  .. 


.— - _.._.itl»i.rjl 

Hulooentnu  mailer  Jo 

Varangu*  elecale  Jordan  £  Ei 
i'lkrauuroraJordHn  S 

■    -hlaakelloTOlJoidi 


Apagonlrlithys'walklki  Jordan  AEvcrmann.. 
ApOKOn  anyderl  Jordan  i  ■" 


laJordanAKvcr 


la  vLolfflceni  Jordan 


ttei'lalaraiureUKJo^an  &  E' 

Miilloidm  Bammeua  Jordan  Ji  Evrrmann  . 
PM'UdiipenFUii  rli  rvwHicm  uaJordanJiEven 
■' -(e  Jordan  &  Evcrm—" 


.  dndimia  Jordan  it  Everm 


I'pvneuaan 

Ulypbtaodoi 

Pnmaivntnu Jenkiniil  Jordan  &  Rvfrmaim  . . 
Lepidaploli  lOrDphodeii  Jordan  A  Evennann  ■ . . 

VpnIculuiiMuiBUlnemJoTdiiii  A  Evermann 

INicndoi-helllniu  evanldui  Jordan  A  Evennann 
Mrailptcrouoluit  baldwlnl  Jordan  &  Evemtann 

XyriFhthytnlveilatugJonUnAEvermnnn 

KcNniBicDklnid  Jordan  ft  Evcmuiin 

"     ruKlai'    "     *       ■  ~ 


l^irhynathni  nydcrii  Jordnn  &  E%-ennann 

LjiROCcnhaluiiocoanlpU!!  Jordan  A  Eremuinn... 

Ostniclon  oahiienxfH  Jordan  A  Evprmann 

Itrroin  Bphei  Jordan  A  Everinann 

e>'orpsnopiilBCHlocaIa  Jordan  A  Evermann 

ncniiri'vbirua'iuifwnf  Jordan  A  Evermann 

(jiiiiiaiilllin  pURenlns  Jordan  A  Evprmann 

(Inatbiilepia  kntahtl  Jordan  A  Evvrmann 

(ioUoulcrua  fari'lmen  Jordan  A  Evermann 

Vtlmm  <'lareiHfn>  Jordan  A  Ervrmann 

Flenulcr  unibtallllBJordan  A  Evermann 

EnffyproHipan  hawailendi  Jordan  A  Evermann. 
l^nKyproHopon  arenlcola  Jordan  A  Evermr — 


Ant«niiariiH  dromboe  Jo 


A  Evermann... 


..flcundunBignii* 

Da.-.vHli9hawaMeniii3  Jenkins 

Dh.-'j'bIIb  BClera  Jenkins 

Congrellaa  boweral  Jenkina 

3i1i<'rodonophlBmaCKregor)  Jenklnii  . 

Miirn-na  (nmpro  Jenklnfl 

Miim'nahiKibi  Jenkins 

GymnoUiorax  IcucosUctui  Jenkini . . 


frvaenl  identlflcai 


Aphar«ua  flavlTaltiu. . , 


CantlilKaiilcr  bitsnlatUB do . . 

ScorpenoiMlacaeupfllB........,..^.... '..... do.. 

OsuruiicbaulnBlandil I do  . . 

Broiula  marginalia do.. 

EplnepbelUB  queniiw ' do . . 

N'ovacullchthyB  woodl da.. 

Ap»ilus  bdRhamI do . . 


Can  thvrl  nes  albopu 
ThalaiMima  purpura,... . 
AnilEonin  slelndachnerl 
CarcnarlaB  pborcyji, ..... 
MIcrodonophlB  lowlerl . . 


Echidna ^ 

RhinoscopeluH  oeeantcui 
HIppoismpUB  flBherl 


Xallua.. 

HilO  ....;. 

MyrlprlMlabemdll.! 

UyrlpriBtlB  chryscm I  Hllo 

Myrlprlstli  arxyromua ' do... 

MyrlpilsIlB BymmetrleUB ! do... 

■" cythron Honolnli 

IS  xantherylhrus ' do . . . 

IS  enalfer ' do .. . 

Carangns  elecate -do... 


Mlononu  w 

INrlacaniniif  a'lajaiu. .. 


Bowenia  niaula I  Hllo 

EWliaevurus do , 

Muiioid^flaSniViii.":;.''!;.'.':!:;;;;.!  KafiSi ...°'.'.. 

l-BeudopeneUB  L'hryiwnemiu :  Kilo 

ITpeneuBarge Honolulu 

Abudefduf  Bindonis do 

■"omaccDlrus  Jenblml I do 

LepldaplolB  Btraphodes | do 

Verriculus  Boiigulneuii l  Miln 

pBeudoebelllnusCvantdns do 

Hemiptaronnliubahlwlnl I  Honolulu 

Xyrlchthya  nlvellatuB do , 

Cnllyodon  JenkEnsl do 

Callyodon  iBUla '  Hllo 

CsUyodoii  borborus :  Honolulu 

BaliHtea  nyclerls do 

Lngocepbalua  or — ' —  ■*- 


Ostrarion  oahuenslB 


SBpnoTHls  BibboH. . . 
rocblrus  narberl . . 

ioblomorphus  eiuenlUN 


Gnalholepi*  knigtil: 
Uobloptenw  larclmeu 

Vitram  claresccnn 

Jordanlctta  umbrattlls.. 


Canlhlmwler  psegma Honoluli 

Iracundos  slgtilCer do . . 

Dasyatls  ha  wallenBls do . . 

.■  Danyallsiwlera do.. 

.   ConKrellus  bowersl do  .. 

.    Mkrodunophismacgregori... --.....-    LAbalna^ 

.    Muretna  kallu* HonoluU 

,    Mursna  kalluie do., 

.'  Gymnolhorax  leuconlctus • do.. 
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horax  gracUii 
hoiMX  navlnu 


(o  Jenkins 

Eehldtiaobacura  Jenkins 

Eirhldiui  p«Uun  Jenkins 

CyjuillarusatrlsiRiilaJcnklaa 

)l>-|iprii<tia  waleT  JenkEna 

Serkila  npamii  Jenktiu 

Dpopti-ruK  raBotuiidft  Jenkins 

Cumnitus  AipwiCifoi  Jenklna 

CanuKiurbabdotUBJenkiDH 

CannKii"  poll tna  Jenkins 

Fntvlcrla  Inflfhy^nmin UK  Jenkins  .. 
Apofron  men ewm  11*  Jenkins 


IhrlMsnib 


_u  marshl  Jcnkl 

Inpeiieiu  porphyr . 

[dIs  blaphrus  Jenkins 

fiiniwcyeUinwJenkins.. 
sDfderl  Jenklno... 


us  Jenkins... 


fmpidlehlhyseplUinipniaJenkli 


R&leodon  Jenkins .. 


Dlixtiin  n  udl  Irons  Jenkins.  ■■ 
arrhiloldea  blmocnlB  Jenkins . . 
tjotNUtopsia  kellngel  Jenkins... 


Hi'baslBplstcscnranicola  Jenkins.. 


Sebtuuplstes  conlons  Jenkins  .. 
.■^'bHslsplotesgBlaeMcnui  Jenkins.. 

IX'Tidroehlnisehloreus  Jenkins 

EvioUeplphsne*  Jenkins 

ChlaroydealsllwpBJi'nklnK 

GubloDFl  I  ns  loncfiol  us  Jenkins 

Enypnlss  oIlgoleplHJenkiiis 

Triptervitl-m  BtrlcMW  Jenkins 

galarliu  ruiiAii  Je 
SalHriasso^nrnJ 

SslarlasnUilHsJenKinK 

A*pldi)nlus  bmnnnifuA  Jenkins 

Cciitmbmii''hus  rhiEnii^^tuilus  Fowlei 
Csn-bnrlas  Insulsrum  Snyder 

Carchsriu  nesloUs  Snydei 


(Sllwhe 


.  illwhelys  luleiia  Snyder . 

MnrlnRUK  hHWaliensis  Snyder 

Uj-mnutborsx  nutlln)ci  Snvdur 

Oymnothonx  berndll  Snyder 


Qvmnolhorsimurirerai . 
Gvmnolhonx  xanlhostODinii 
Gvmnnihiinix  walslns  Hnydc 


CsrsnKiis  I'hellio  Snyder 

CamiiBcildwi  ajax  Snyilor.... 
Cnl1yl>u>  dniehme  Snyder .. 
Api'ticm  erylhriniis  Snyder . 
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DESCRIPTIVE  CATALOGUE  OF  SHORE  FISHES. 


INTRODUCTION. 

In  the  following  pages  we  have  attempted  to  present  with  sufficient  t^nipletenesfl 
and  detail  a  statement  of  our  present  knowledge  of  the  tish-faima  of  the  Hawaiian 
Islands.  Keys  and  dest^riptions  arc  given  by  means  of  which  all  the  specie.-?  of  shore 
lishes  known  from  the  islands  may  be  identified.  All  the  species  of  deep-water  ti.she.4 
are  described  by  Dr.  Charles  H.  Gilbert  in  Section  II  of  this  volume.  As  some  fam- 
ilies contain  both  shore  and  deep-water  species,  all  the  families  are  described  in  the 
present  part.  The  keys  for  the  identificatioD  of  the  species  are  necessarily  to  some 
extent  artificial,  but  characters  of  real  taxomomtc  significance  are  made  use  of  in 
moat  instances.  The  keys  are  dichotomously  arranged,  that  is,  if  the  statements 
under  a  given  letter  do  not  apply  to  the  specimen  in  liand,  those  under  the  multiple 
or  double  of  that  letter  will  be  true. 

The  synonymy  given  includes  all  Hawaiian  references  which  we  ha^e  been  able 
to  find  and  references  to  all  other  faunal  works  of  importance  mentioning  Hawaiian 
species.  The  type  lo(»lity  is  given  as  a  part  of  each  original  reference  and  is  printed 
in  heavy-faced  type.  All  locality  references  not  type  localities  are  printed  in  ordinary 
type  and  inclosed  in  parentheses. 

The  name  of  the  authority  for  the  specific  name,  in  accordance  with  the  rule  of 
the  American  Ornithologists'  Union,  is  not  preceded  by  a  comma,  but  the  name  of  an 
author  quoting  a  scientific  name  is  separated  from  the  specific  name  by  a  comma.  In 
sequence  and  arrangement  of  species  we  follow  with  some  modifications  our  Fishes 
of  North  and  Middle  America.  The  common  or  local  Hawaiian  names  which  we 
have  been  able  to  identify  with  particular  species  are  printed  in  italics  and  inclosed 
in  quotation  marks.  For  the  verification  of  the  spelling  of  these  names  we  are 
indebted  to  the  kindly  interest  and  a.ssistance  of  Mr.  W.  E,  Safford,  of  the  Bureau  of 
Plant  Industry,  U.  S.  Department  of  Agriculture.  But  few  English  names  of  fishes 
have,  as  yet,  come  into  use  in  Hawaii,  and  they  are  practically  limited  to  species  of 
wide  distribution. 

Special  attention  is  called  to  the  illustrations  in  this  volume.  The  colored 
paintings,  representing  73  species,  were  made  by  Mr.  Albertus  H.  Baldwin  (51),  Capt. 
Charles  Bradford  Hudson  (12),  and  Mr.  Kako  Morita  (10).  Messrs.  Baldwin  and 
Hudson  painted  from  life,  the  specimen  in  each  case  having  been  placed  alive  in  a 
specially  constructed  aquarium  and  the  work  completed  before  the  colors  materially 
changed.  Those  by  Mr.  Baldwin  were  done  in  water  colors,  those  by  Capt.  Hudson 
in  oil.  The  paintings  by  Mr.  Morita  are  from  life  color  sketches  made  by  Dr.  Jordan 
at  Samoa  or  by  Mr.  Walter  K.  Fisher  at  Laysan  Island  in  1902.  The  black  and  white 
drawings  were  made  by  Messrs.  Baldwin,  Hudson,  William  Sacketon  Atkinson, 
Kobert  Logan  Hudson,  and  Sekko  Shimada,  and  Mrs.  Chloe  Lesley  Starks.  Al>out 
50  of  the  text  figures  are  from  photographs  of  illustrations  which  have  appeared  in 
previous  publications,  chiefly  in  Gunther's  Fische  der  Siidsec  or  in  Steindachner's 
Fische  aus  dem  Stillen  Ocean.  For  the  map  of  the  Hawaiian  Islands  accompanying 
this  report  we  are  indebted  to  the  General  Land  Office,  Department  of  the  Interior. 
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CHARACTER  OP  THE  HAWAIIAN  PISH  PAUNA. 

The  fish  fauna  of  the  shores  of  the  Hawaiian  lulandu  is  frankly  and  entirely 
tropical,  all  the  species  belonging  to  genera  characteristic  of  the  tropical  Pacific;  but 
while  the  families  and  genera  are  those  of  the  South  Seas,  the  species  are  in  a  iai^ 
degree  distinct  from  the  species  of  Samoa  and  Tahiti.  This  fact  is  evidently  con- 
nected with  the  relative  isolation  of  thia  group  as  compared  with  Polynesia,  which 
is  connected  with  the  East  Indies  by  an  almost  continuous  chain  of  islands  and  atolls. 
It  is  perhaps  true  that  the  isolation  of  Hawaii  is  due  in  part  to  the  direction  of 
the  marine  currents.  These  do  not  much  influence  free-swimming  fishes  Hke  the 
mackerels,  but  they  may  serve  to  transport  young  fishes  from  one  place  to  another. 
It  is  known  that  the  young  of  shore  fishes  are  often  l>orne  out  to  deep  water,  so  that 
each  island  becomes  the  center  of  a  "  sphere  of  influence  "  so  far  as  its  species  are  con- 
cerned. Many  young  fishes  are  borne  along  in  the  Gulf  Stream  of  our  Atlantic  coast 
and  in  the  corresponding  Kuro  Shiwo  of  Japan.  It  is  likely  that  the  currents  of  the 
eastern  central  Pacific  have  a  .similar  influence. 

One  of  these  currents,  originating  to  the  northward  of  the  Philippines,  passes 
eastward  between  Melanesia  and  Micronesia,  thence  along  the  north  shores  of  Fiji, 
Tonga,  Samoa,  and  Tahiti.  Approaching  the  shores  of  America,  it  turns  to  the 
northward,  touching  the  Revillagigedo  and  other  offshore  islands,  leaving  there  a  few 
Polynesian  species,  then  returns  westward  via  Hawaii  toward  the  shores  of  Japan. 
This  current  may  help  to  give  the  Polynesian  Islands  their  identical  fauna.  Since 
it  is  inadequate  to  carry  these  species  to  Hawaii,  the  long  separation  of  these  latter 
islands  has  given  them  a  fauna  practically  distinct,  although  made  up  entirely  of 
tropical  elements.     What  these  elements  are  is  shown  in  the  following  table: 

Total  number  of  Bpecies  of  i^hore  flahee  found  in  Hawaii 441 

Number  of  Hpeciee  confined  to  Hawaii 232 

Number  of  8pecles  common  to  Hawaii  and  Polynesia  (Samoa,  Tahiti,  Fiji) 142 

Number  of  K]>eciee  common  to  Hawaii  and  Japan 5:t 

Number  of  apecies  common  to  Hawaii  and  Mexico 34 


ANALYSIS  OP  THE  CLASSES  OP  PISH-LIKE  VERTEBRATES.n 

'  Anterior  end  otlherentral  nervnuB  aiittnuldlUled  Intoabnlnand  HOI  nurmundcd  by  a  pn>l«cllrc  rapeiile 

ikull. 

■d  perfwi,  ptndstenl,  extending  throughoui  the  body.  Included  In  h  membranoug  sheath,  as  Is  tlie  cord-like 
nerkons  axle  above  it;  body  elon^te,  lanceolate,  not  worm-like,  nor  enveloped  In  a  tMnIc;  wallBoI  the  body 
vlth  muwulor  myotoDieg;  middle  line  ol  body  with  rudimentary  Bns:  no  probo«cl<:  the  mouth  slli-like,  fringed 
with  cirri;  heart  a  lonftiludliisl  tubnlnr  vewel  glvlnit  ofl  branehial  tubes  which  unite  in  an  aorta;  glll-Rlltii 
Incloxed  uxtemally  by  a  Cold  in  tlie  integument,  which  liieloHes  a  chamber  (atrium),  which  openx  below;  veni 

remote  Imm  mouth Leptooardil.  1. 

on,  Cnmlala:  Anterior  end  of  nervous  axis  dilated  into  a  brain,  which  Is  contained  within  a  protective  capsule,  the 
skull;  nolochord  not  contlnncd  forward  beyond  the  (litallary  body;  heart  developeit  and  divided  at  least  into 

r.  Skull  well  developed  and  with  jaws;  shoulder-glidle  and  pelvis  more  or  le»  developed;  nostrils  not  median;  rIIIs 
not  pHTiHHihapeii;  llmbn,  II  presitit.  developed  b«  rayed  11ns.  never  witb  Angers  and  tocfi  like  thone  of  the  higher 
vertebrates:  gills  penlateut  through  life Placee.  II. 

Class  I.  LEPTOO^riDII.— The  Lancelets. 

Skeleton  mem brano-cartilagi nous;  notochord  peraititent  and  exiendini;  to  tlie  anterior  end  of  the 
hcail,  inclosed  in  a  membntnouH  sheath  as  ie  the  cord-like  axis  above  it;  lieart  a  longitudinal  tubular 
vetwel  giving  off  branchial  vessels  which  unite  in  an  aorta;  end  of  the  tiervoue  axis  not  dilated  into  a 
brain,  and  not  surroundeii  by  a  prote(;tivecap«uie  or  skull;  blood  colorless;  respiratory  cavity  confluent 

"InlhlihaiiwellMlnaliotheianalyUckeysln  this  work,  only  the  Hawaiian  flsh.lanna  is  oonsldered. 
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with  the  cavity  of  the  aWothen;  gill-slits  in  great  number,  the  water  bein);  expe1le<l  throi^h  an 
alMloJninal  pore  in  front  of  the  vei)t;  jaws  none,  the  mouth  a  lon);itu<linal  HxHure  with  rirri  oil  each 
HJile;  body  lanceolate  in  form,  more  or  leaa  fish-like,  anil  not  enveloped  in  a  ttniiv;  ilorMat  (in  present, 
low;  anal  fin  usually  more  or  less  <}eveloped. 

Small  marine  animals,  highly  interesting  to  the  zoologist  an  exhibiting  the  lowest  degree  of  devel- 
opment of  the  vertebrate  type.     The  rlaws  includes  but  the  single  onler,  .1  mphiiui  or  Cirrodomi. 

Order  A,  AMPHIOXI.— The  Cirrostomes. 

This  onler  is  eijuivalent  to  the  family  Braixdi'mttomidie. 

Family  I.  BRANCH lOSTOM ID*.— The  Lancelcts. 
Body  elongate,  lanceolate,  eompreaseii,  naked,  eolorlisa;  fins  represented  by  a  low  fold  extending 
along  back,  with  usually  a  rudimentary  folil  below,  whieli  pasties  by  the  vent  to  the  alxlominal  pore; 
mouth  inferior,  appearing  as  a  longitudinal  fissure,  furrountled  by  conspicuoiu.  rather  stiff  cirri;  eye 
rudimentary;  liver  reduce<l  to  a  blind  sac  of  the  simple  intestine. 

Small,  translucent  creatures,  found  eml>e<lded  in  sand  on  warm  coaste  throughout  the  world. 
Eight  8pe<'iea  are  now  recognizeti,  referable  to  two  or  three  genera,  all  very  similar  in  ap[iearanct^  and 
habits.    Only  one  genus  representeil  in  the  Hawaiian  (anna. 

Oenai  1.  AKPmOZIDBB  GUI 

"  B ranch iostom ids  with  bilateral  (?)  gonails,  no  rayefl  sympodium  (?),  low  dorsal  fin,  expanded 
nuidal  membranes,  and  oral  cirri  aborted  (?)."     (tiiill.) 

Afi  the  species  on  which  this  genua  is  based  really  lacks  oral  tentacles,  it  should  stanil  as  a  distinct 
genus.  To  say  that  this  trait  is  due  to  its  pelagic  habit,  as  Tattersall  subtests,  is  not  lo  <liscreiiit  its 
generic  \-alue. 

JspUiuiiiciOill,  <}vnerant  BninclilOKtomldai,  Am.  Nal..  vul.  xxix.  May.  \m^.  VtMitlngictim). 
1.  Amphiozidea  pelagicus  (Gijnther).     Fig.  1. 
Kuciiil  tentacles  absent;"  gonads  not  fully  developed,  extemling  From  the  first  to  the  twenty-sixth 
tnyocorama  and  forming  2  series  in  the  middle;  atrial  cavity  exten<ting  somewhat  behind  the  sup- 
posed position  of  the  atrial  pore;  anterior  end  of  the  notochonl  enveloped  in  a  very  strong  sheath; 


Tm.  \.—Avi^1oiida  pdaglau  (QQiither);  stlei  aOnltaer. 


the  posterior  (1  mm.)  not  covered  by  the  myocommas,  which  lean  off  abruptly,  and  extending  right 
to  the  hind  margin  of  the  caudal  fin;  eye  distinct;  nerve-cord  with  minute  pigraentrspoti  arrangeil 
iotracentrally  with  regard  to  the  myocommas;  dorsal  fin-rays  low,  but  very  distinct,  al>out  five  lo 
earh  myocomma;  dorsal  tin-fringe  becoming  ilistinct  alxiut  the  twenty-seventh  myocomma,  gradually 
becoming  somewhat  higher  behind,  its  rise  more  abrupt  where  it  passes  into  the  caudal  fin,  which  is 
|iaddle-shapc<l  and  bilaterally  syinnietrical  with  regard  to  the  notochord;  lower  half  of  caudal  passing 
uninterruptedly  into  the  ventral,  in  which  no  rays  are  developed,  this  fin  seeming  to  be  continued 
forward  as  a  low  fringe  for  some  distance  beyond  the  supposed  position  of  the  atrial  pore;  nearly  the 
whole  of  this  fringe  showing  a  minute  vertical  striation,  especially  in  its  higher  portions;  myocommas 
27,  of  which  IS  belong  to  the  tail;  how  many  should  l>e  attributed  to  the  portion  between  vent  and 
atrial  pore  is  uncertain  on  account  of  the  difHi'ulty  in  ascertaining  the  position  of  the  latter.  Tliis 
pore  couhl  not  be  made  out,  anil  its  position  is  supjKiseil  to  be  opposite  lo  the  thirty-sixth  myocomma 
only  from  analogy  or  comparison  with  other  species,  and  from  a  slight  contraction  of  the  muscular 
layer  at  this  point 

aThli  mil  nol  beilue  (o  the  nge  of  the  Indlvldiul.  aa  they  arc  cl««r1 7  developed  in  Hpecimenii  of  Braachlottoiaa  btl- 
d^ri  (?)  of  only  ball  the  dzu  of  tbks  apeclmen. 
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One  specimen  2  inches  long  whs  taken  by  the  ChaUenger  on  Jnly  26,  1875,  in  latitude  23°  3'  N., 
lonptnile  156°  &  W.,  a  tew  ilegreeH  north  of  Honolulu,  ((iiinther.)  Other  specimens  were  secured 
by  the  Alhalromt  in  1902.  The  spei'ies  is  supposeil  to  differ  from  other  lanceiets  in  living  toward  the 
surface  in  deep  water  instead  of  burying  itself  in  theaand  at  small  depths.  There  is  considerable  donbt 
as  to  this,  however,  and  as  to  some  of  the  characters  ascrilied  to  the  species. 
.  BrancAioafomo  pelagktim  Uttmher,  Felagtc  Fi»(ie«,  Chullerntet  Kept.,  Zoology.  XXXI,  part  II.  «,  pi.  VI.  flg.  B,  ISmt 
(1889!,  I«t.  13"  3' N..  long.  156=  *■  W. 
AmiMacldapelagicui.  Gill.  Am.  MM.,  vol.  xili,  Hiy,  189&.  V«  (after  Gllnther). 

Cla«s  II.  FISCES.-The  Fishes. 

The  Pisces,  or  fishes,  may  be  deQneil  as  cold-blooilfd  vertebrates  adapted  for  life  in  the  water, 
breathing  by  means  of  gillit  whii^h  are  attacheil  to  bony  or  cartilaginous  gill-arrhes.  the  gills  persistent 
throughout  life;  having  thenkull  well  developed  and  provideil  with  a  lower  jaw;  the  limbe  present 
and  develui>ed  ab  tins,  rarely  wanting  through  atrophy;  fhoutder-girdle  preHent,  furcula-ahaped, 
curved  forward  below,  rarely  olisolele  or  repreM^ntcd  by  i»rtilage;  pelvic  Ixines  present;  exoskeleton 
developcKl  as  scalen,  bony  plates,  or  horny  appendages,  or  sometimes  entirely  wanting;  and  with  the 
median  line  of  the  body  provide<l  with  one  or  more  fins  compoeed  of  lArtJlagiDOUB  rays  connected  by 
membrane,  the  fins  mrely  atrophied. 
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a.  Skull  wllhoitt  iystciii  of  membrane  bones  (opercles,  etc.). 
fi.  SiiepeiuuiiuDi  o[  the  manilfble  present:  glllB  not  free,  being  atiached  by  the  outer  mnrKln  lo  the  akin;  egga  few  and 
lante,  impregnated  nnd  wiineilm™  developed  Internally,  eovered  with  a  thick  Wachery  »kln  when  developed 
I'Xtemally;  embryo  with  deciduous  eilemal  gllla;  no  membrane  bonea  about  the  head;  upper  jaw  (ormed  ol 
palatine  and  pterygoid  elements  without  maxillary  or  premaxlllary:  ekeleton  carlllaBinoui;  iknil  without 
Buturen;  tall  heterocvrcah  ventral  Hna  abdumlnal;  male  wllh  large  lutromitlent  organs  or  elnskers  attached  to 
the  ventral  Ann.  the«e  complex  In  Mruetiui.'  In  eiiiting  apeeiea;  Bhoulder.girdle  not  ailached  to  the  Hlinll;  skin 
naked  or  covered  with  small  rough  iicaIeK,  xpiDeii,  or  bony  bucklerv:  iin  air-bladder;  arterial  bulb  with  3  series  of 
valvea:  optic  nerves  with  a  chlaxma;  cerebral  hemlspberea  united;  gill-apeDlng>isllt.|llie,  5  10  7  In  number:  ]hu 

dint Inct  from  the  Hkult,  Joined  toil  ky  suspensory  bonea;  (eeth  distinct;  (Sharke  and  Skat(a| Srlatk/t.  p.  S4. 

bb.  Suapenaorlum  of  the  mandible  wanting;  no  maxillary  arch:  ventral  fins  with  claipeia;  gill^penlng  aingle,  leadlnii 
«i4gill-Bllls:  jawacoaieH'ent  with  the  ekull;  teeth  united  in  the  lorin  of  bony  plalee:  ICMnumu). 

Holorrpbnli,  p.  51. 

an.  Skilll  wilh  a  well-developeii  ayKlem  of  membiane  bonea  (operclea,  auborbltal  ring,  etc.);  gilla  free,  attached  to  the 
gll|.arches  by  their  l>aw^<  only;  gil|.npeiiing  tilngle  on  each  aide;  eggs  comparatively  amalt  and  numeioua;  no 
claapere;  amaiillury  areh;  cerebral  hemlsphen»  not  united;  (True  Fishen) JHnwtomi,  p.  ta. 

Suibclaaa  SELACHII.— 1'he  SHarks  and  Slcates. 

This  group  includes  among  recent  fishes,  the  sharks  and  rays,  marine  fishes,  mostly  of  large  size, 
aboimding  in  all  seas. 


Aalrrotpondyli^  B,  p 
Ui,  VertelHW  with  tiie  internal  ralrareoiis  lumellie  nut  nidiatlng.  but  arranged  in  one  or  more  concentric  clrcleaorne 
around  the  i-enlml  ring:  no  anal  fin;  palatn-cgiiaitnite  arch  not  articulated  to  the  akull. 

c.  Glll-openlngs  lateral;  dorsal  flns2 

cp.  (il II openings  ventral;  clonwl  flna  amall  and  posterior,  or  wHnling;  body  audpvcti 

Baloldri.  II,  i<.4G. 

Order  B.  ASTEROSPONDYLI. 

The  essential  character  of  this  order  is  the  structure  of  the  vertebra.  The  calcareous  lamellH- 
within  each  vertebra  radiate  from  the  central  ring.  The  group  contains  the  great  body  of  living 
sharks,  including  all  of  those  with  5  gill-openings,  2  ilorsals,  and  an  anal  fin. 

Suborder  GALEI.— THE  TRUE  SHARKS. 

Asterospocdylous  sliarks  with  the  palato-ijuadrate  apparatus  not  articulated  with  the  skull;  gill- 
openings  always  5  and  always  lateral;  dorsal  tins  2,  well  develo|>ed,  ea('h  without  siiincK.  This  suborder 
ctmlains  most  of  the  living  sharks. 
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In  the  following  key  we  give  only  those  families  known  to  be  represented  in  Hawaiian  wBt«ra: 

a.  Pirn  clonal  fln  over  or  behind  the  vcntraln;  Bplncleti  prewiil:  no  nlcUlalJng  membntiip II.  ScuUiorhtnlrlK,  p.  Sfi. 

on.  Fln-t  doreal  fln  inserlsd  more  or  lew  lii  adyam^  o(  the  venlralfl. 
b.  Caudal  fin  not  luniile,  Itn  upper  lobe  iwo  or  muie  times  the  lentcth  of  the  lower,  with  ■  notch  below  toward  ila  Up; 
sides  o(  tail  not  keeled. 
c.  Tail  modenlel)'  developed,  forming  leas  than  one-third  the  total  length:  eyea  with  nlclltatlns  membrane. 
it.  Donal  BD3  without  spines. 

f.  Head  nonuaiiy  formed III.  (iin-ftoniajr,  p.  9S. 

«.  Head  hammer-shaped  or  tldney-shaped  by  the  extennlonol  its  Hides IV.  Sp/ijirnidif.  p.  *l, 

«.  Tall  exreediogty  long,  forming  about  one-half  the  total  length;  eyes  without  nietluting  membmne. 

V,  AUtpiidr,  p.  42. 
h  side;  last  gill-opening  entirely  in  front  of  pectorals;  teeth 
VI.  lamnidar,  p.  «, 

Family  II.  SCVLLIORHINID^.— The  Cat  Sharks. 

Dorsal  Bns  2,  both  rather  small,  without  epinet^,  the  first  more  or  less  behind  ventr&lH;  anal  fin 
present,  luiiially  before  the  seconil  dorsal;  caudal  fin  rather  long,  usually  with  a  hasal  li>)>e;  tail  not 
keeleil,  and  not  bent  upward.  Spiracles  prenent;  no  nictitating  membrane;  gill-openings  Bmall,  the 
last  one  above  the  root  of  the  pectorals.  Mouth  usually  broad,  with  small  teeth,  several  nerics  being 
in  junction;  teeth  each  with  a  median  cusp  and  I  to  4  small  custis  on  each  sitle;  nostrils  near  mouth, 
sometimes  confluent  with  it,  sometimes  provided  with  cirri.  Mucous  pores  abotit  heaii  numerous, 
especially  on  lower  aide  of  snout.     Egg  cases  large,  quadrate,  with  prehensile  tabes  at  anglce. 

Oenni  S.  CATULVS  Smith. 

As  here  understood,  this  genus  is  \'ery  close  to  the  European  genus  ScyUiorhinut,  from  which  it  is 
distinguished  by  the  separate  nasal  valves.  Gill  has  further  divided  the  group  into  Catuliif,  having 
the  naMil  valves  provided  with  lobes  or  grooves,  lliilicluna  having  the  nasal  valves  simple,  and  Cfpha- 
lotriiUium,  which  has  a  very  broad  head  and  the  stomach  inflatable.  The  latter  group,  with  possibly 
ffalxlurut,  is  perhaps  generii'ally  distinct.  Calulta  differe  from  IVigtiurus  in  having  the  scales  on  the 
upper  e<lgeof  the  tail  not  much,  if  at  all,  enlargeil  and  usually  not  differentialetl  from  the  others.  The 
prickles  on  the  body  are  usually  much  coarser  In  CVi(ufu»  than  in  Sn/lliorliimm  or  lYitliuna.  Species 
numerous,  ustially  in  rather  deep  water.  The  single  species  known  from  Hawaiian  waters  is  described 
in  Section  II  of  this  volume. 

Cnlalia  Andrew  Smith,  I'roc.  Zool,  Soc.  Lond,  1837,  sn  (ninftufa). 

Amnln-na  Smith.  1.  c,  fa/rifamuj, 

Halarlunu  Gill.  Ann.  L>-c.  Nat.  Hist.  N.  Y.  1861.  407  (6«rjHTf). 

Family  III.  CARCHARiID,€.~The  Typical  Sharks;  Manos. 

Sharks  with  2  doraal  fins,  the  first  short  and  high,  entirely  before  the  ventrals,  the  second 
compa.ratively  small,  opposite  the  anal;  no  spines;  gi1l-o|)eningB  moderate,  the  last  above  the  base  of 
the  pei'toral;  tail  more  or  lees  bent  upward  from  base  of  caudal  fln;  sides  of  tail  not  keeled;  eyes  with 
nictitating  membranes;  head  not  hammer-shaped,  the  snout  being  lorigitodinally  produced,  as  usual 
among  sharks;  spiracles  small  or  obsolete.    Ovovivi parous, 

A  large  family  found  in  all  seas.    The  species  are  often  closely  related  and  difficult  of  determination. 

u.  Qirrliartinae:  Spiracles  present;  leelh  more  or  less  depreesed,  with  entire  oriierrBt«  sharp  edges, 

b.  Root  of  tall  without  pit:  caudal  Hnwith  a  single  notch notoH*,  p.  S5 

bh.  Rnnt  oltall  with  conspteuoiu  pit  above;  caudal  fin  with  a  double  noteh «n(o>crrdo,  p.  38 

aa.  Splraiiles  obxolete:  lower  teeth  narrower  than  the  upper. 

e.  Finit(lor»al  dn  Inserted  posteriorly,  nearer  ventrals  than  pcntomls Prumaer.  p.  J7 

cr.  Fim  dorsal  Inserted  anteriorly,  nearer  peelorals  than  ventrals. 
d.  Teeth  all  serrale  more  or  lera,  entire  In  the  very  young VareliaTia;  p.  38 

0«niu  3.  OALBirs  SaflaMqne. 

First  dorsal  opposite  the  space  between  the  pectorals  and  ventrals;  mouth  crescent^haped  with 
teeth  alike  in  iKith  jaws,  oblique,  notched  and  serraletl;  spiracles  prtwent,  small;  nictitating menilirane 
present;  no  pit  at  base  of  caudal;  caudal  fln  with  a  single  notch.    Tropical  seas. 
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aalran  Rafln«»tue.  Csrstlerl  AIpuiiI  Nimvl  Oenert,  13.  ISIO;  li 
menllonod,  the  Ant  npevii-H  moiiticmiMl  belli|;  ft  Hp<wi«( ' 
liiUairhinm  BlalnviUv,  Bull.  S<'i.  l-hllum.  ISIC,  1^1  taaleue). 
«o(™«Cuvier,IWgiicAiUni«I.M.  1.1^7.  lW7(p.i;™i), 
EugaleutQill,  Pioc.  Ar.  N'ul.  Kti.  Phils,  isei,  14H  (palne). 

2.  Oaleua  japonicus  Miiller  &  Henle.    Fig.  2. 

Spiracles  Bmall;  a  abort  labial  fold  on  eath  jaw;  eeiiond  dorsal  fin  not  much  HUialler  than  the  firet, 
ami  sliKhtly  in  advan<.-e  of  tlie  anal;  length  of  mudal  An. rattier  k^ss  tiian  diiitan<.t!  I)etwefn  the  2 
<lorvalt<(>Ii^llfr&  ileiile). 

This  H|>wicH  was  not  obtaineil  by  iis,  the  only  Hawaiian  retereni*  lieln^  that  of  Dr.  Sl«in<ta<'hner, 
based  upon  a  single  Hpecimen  more  than  5  fiijt  long,  from  L^yHan.    It  is  more  likely  to  be  the  Japanese 


ppecies,  Oalfug  japonicuf,  than  the  Califomiaii,  (liih^n  ziinpieriit.     Ntith^r  of  these  differs  much  from 
the  Knropean  (laleu»  giitrii^. 
Gatfv*  japoriirm 


;  (iilnllier.  ChI., 

,  VIII,  3K0,  1870  (copied):  Bl>^ 

At.  AmM.-rd«ni.  XVIII,  1K79.  3  (nsmo.mlyi;  J 

<>rd«n  &  Fowkf, 

,  Prop.  I'.  8.  Nat.  MUB..  XXVI. 

lirwhEnui,  Hiiil  Nagft-aki,  Jftpsn). 

;hner.  Denk-..  .Vk.  Wi.-«.  Wk-i.  1900.  ftlH  (l.ajSHii 

);  iKil  ol  Cuvier. 

a«nni  4.  QALEOCEBDO  Kttller  *  HaidB. 

Mouth  crescent-shapeil;  teeth  alike  in  both  jaws,  large,  oblique,  coarsely  serrated  on  l)Othniarginf<, 
with  a  deep  notch  ononttr  margin;  spiracles  present;  caudal  fin  with  a  double  notch;  a  pit  on  the  tall 
aliove  and  t^elow  at  liase  of  caudal  fin;  first  iloraal  (i|i|>osi1e  the  siHu-e  l)etween  )>ectorals  and  \'entrals. 

Large  sharks  found  in  mo»t  warm  sewi.    OntyoneKiJCi'lesknowii  from  Hawaiian  or  Ameri<'an  waters. 
iMIeoffr'lo  Miiller  &  Kcn]e.  PUeioKUinieii.  69.  I83H  itiffrinui). 
Bareoffolrm  0111.  Ann.  Lye.  Nai,  Ht^.t.  K.  Y.,  VII,  UGI.  Ill  firrlleut), 

3.  Galeocerdo  ti^uuB  Miiller  &  Henle.     Tiger  Shark. 

Head  7.25  in  length;  depth  almiit  10;  snout  .l..l;i  in  head;  interorbital  hiwu«  1.3.1;  width  of  mouth 
a1  corners  ahont  l.(>;  eye  5.(>6  in  the  interorbital  sjiace;  s]>ace  Ix'lween  noxtrils  2. 

Body  elongate,  ta|iering  to  caudal;  hearl  very  iiuich  broailer  than  deep,  <leprcssed;  eyes  small. 
lateral,  nearer  snout  than  gill-opening;. snout  broad,  short,  rounded;  mouth  very  broml,  rounde<l; 
teeth  nnmcrouw,  rather  law,  nimprei'sed,  with  Meveral  basal  cusps,  and  with  edges  more  or  less  ser- 
rated; a  labial  fold  at  comers  of  mouth;  nostrils  largi',  inferior,  about  midway  between  tip  of  snout  and 
eye;  interorbital  space  very  broad,  flat;  spiraclpB  very  small,  liphind  eye;  gill-openings  large,  poste- 
riiirly  Bb<)ve  liase  of  pei'toral.  Boily  verv  finely  rougiieneil.  Fir>it  dorsal  beginning  alxjut  first  fourth 
of  interspace  l>etween  origin  of  [>e<-lor:il  and  that  of  ventral;  sei'ond  dorsal  small,  a  little  nearer  origin 
of  first  dorsal  than  tip  of  caudal;  anal  Miiall,  iH'ginnliig  behind  origin  of  s<'cond  dorsal;  pectoral  rather 
long;  ventrals  very  much  nearer  anal  than  ixt'tiirals;  caudal  very  long,  tower  loU-  jinxlui^d;  <»udal 
peduncle  rather  short. 

Color  brown  alx>ve,  whitii<h  or  ]iale  Ih-1ow,  upper  surface  with  blackish  markings,  niostly  in  the 
form  of  dark  erosslmrs. 

This  siiark  is  known  from  the  P^st  Indies  northwanl  to  Jai>an,  when(«  liiinther  rei'onled  a  small 
example.     Jordan  and  Knyiler  also  rei^ord  it  fniin  Ja{iai],  having  examinetl  the  dried  skin  o(  a  yoiing 
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lis  froiii  Honolulu  by  Mr.  K.  L.  Berncll.     The 
liavinjc  dark  rriKi.u-lianda  in8tt>a<l  of  daik  lirown 


male  from  Nagasaki.  A  goo<l  specimen  wuh  twiil 
fpeciee  difiera  from  (J.  maculatut  of  the  Allantio 
spots  on  the  upper  surface. 

GuleiKtnin  Ugrinai  MflJler  &  Henle,  PlsirtosComen,  M,  1B3K.  Pondlcheny;  Uilnlbpi,  Cat..  Vlll.  3TK.  1X70  (Japan):  Diuni>rl1, 
ElasiDobranchiw,  I,  398,  IBTO  (Poiidicherry);  JordHO  A  Fowler,  Proc  l".  si.  Sut,  Jliw,,  XXVI.  1903,612  |N«g(uakl|: 
Jonliin  &  Snyder,  Proc.  U.  H.  Nat,  Mua.,  XXVII.  IW4.  940  (Onhu). 

Gnkocenlo  rayiuri  Macdonald  &  Barrun.  Proc.  Zoul.  Soc.  Luiiil.  IWH,  36K,  [il.  'M.  Auiirali*. 

a«nu  5.  FBIOVACE  Cantor.     B!iie  Sliarh. 
Large  Bharka  with  the  body  ami   head  alentler;  no  tijiiracle.-;  tlie  te(?lh  In  bolh  jaws  stranfily 
serrated  in  the  adult,  those  in  the  upjier  jaw  broad,  those  below  narrower,  straiftht,  and  i-lavifonn; 
first  dorsal  large,  inserteil  midway  between  axils  of  pettoralH  and  ventralH;  second  dorsal  i 


tfmaller,  usually  not  larger  than  anal; 
rather  few;  \tirfXi  slender,  swift, 
Ilypoprimi,  Ajtriimodoii,  and  SnAiodonitri 
aa  the  group  has  been  commonly  called, 
the  ground  of  convenience. 

Pri-mofloH  Uuller  &  Henle.  Plagloslomcn,  SG,  114 
Priomct  Cantor.  Hulajen  Fiiihcs,  399, 1S50;  ante 
Cguaetp/ialiii  (Klein)  Gill,  Ann,  Lye,  Nut.  Hli>l. 


d>ryo  not  attached  to  the  uterus  by  a  placeola.     Spe<'iea 

sharks  of  the  warm  aeas.     The  groujis  calleil   Priotifirr, 

usually  jdaced  us  su))fcenera  imder  ( 'iircharhiiiuii  or  fiirchtirUu, 

Their  retention  as  dislinct  geners  ia  apparently  justiSed  on 


I  it,ta«e,t 


If  preoccupied. 


Xi(!itoMi 


4.  Prionoce  glauca  ( l.innti'us).     Fik- 3. 

Snout  very  long;  nostrils  rather  nearer  to  tiioutli  than  to  extremity  of  snout; 
s  groove  at  angle  of  niautli;  teeth  of  upper  jaw  obllijue,  scarcely  conslricUil  ne 
slender,  triangular  in  young  exaniples,  lanceolate,  with  a  broad  Inihc,  in  old  on< 
faldforro,  extending  to  dorsal,  which  Is  nearer  ventrals  than  root  of  {lectorals. 
gray  above,  paler  below, 

A  large  shark  of  the  warm  seas,  occ-asionally  taken  in  Ennipe  and  on  (lie  i^oasts  of  Japan  and  Cali- 
fornia.    A  mounted  specimen  from  off   >[i5(aki  is  in  the  Imperial  Musi'uni  o(  Tok; 


labial  fold  except 
I*i8e;  lower  t<«lli 
pectoral  On  long, 
3olor  light  bluish 


the 


Imperial  University  is  a  photograph  of  a  large  siiecimen  secured  at  the  same  place,  A  female,  taken 
witlia  hand  line  at -^tfxl/roM  Station  3801,  2H''  31'  N.,  141°  47'  W.,  containeil  47  embryop,  each  nieas- 
u ring  l'''. 3  inches  in  length.  The  following  measurement*!  of  the  adult  were  taken:  Tip  of  snout  to 
enii  of  caudal  lobe  274  cm.,  to  dorsal  fin  110;  to  eye  2.1;  to  first  gill-opening  53;  to  jiectoral  65;  lengtli 
of  gi)l-ar«a  18;  height  of  first  gill-slit  5;  of  second  and  third  7.5;  of  fourth  7;  of  fifth  5;  length  of  pec- 
toral 62;  base  of  pectoral  23;  free  edge  of  pectoral  56;  axil  to  ventral  77;  anterior  margin  of  ventral 
17.5;  free  margin  of  ventral  20.5;  base  of  ventral  1G.5;  axil  of  ventral  to  front  of  anal  24;  Imse  of  anal 
13,5;  anterior  margin  of  anal  17;  anal  to  caudal  (lit  22;  base  of  dorsal  23;  anterior  nmigin  of  ilcirsal 
30.5;  free  edge  of  dorsal  28;  posterior  edge  of  first  dorsal  to  second  dorsal  63.5;  base  of  second  dorsal 
13;  front  margin  of  second  dorsal  13.6;  posterior  end  of  second  dorsal  to  caudal  pit  21. S;  upper  lobe  of 
caudal  58.5;  spread  of  caudal  67;  lower  caudal  lobe  37;  girth  at  front  of  ventral  7fi;  girtli  at  front  of 
pectorals  91, 

Whether  this  species  is  really  identical  with  the  European  /',  glaura  is  uncertain. 
Sipialui  ^uCHt  Unnteiia.  Srst.  Nat,.  Ed.  X, 'J35,  IT.'iN.  aeaa  of  Europe. 

Canhariati^ucut.  Gunlber,  Cat..  VUl,  364, 1870  (EnglamI:  SI.  Helena:  Poiidicherry;  and  Port  Arthur,  Australia), 
ITimaet  ginaea.  Jonlan  4  Evermann.  Pbh™  Nonh  and  Mid.  Amcr.,  I,  3J.  1«96  (San  Francisco;  Monlcrey):  Jordan  A 
Fowler,  Proc.  U.  S.  Nat.  ^f  us.,  XXVI,  1W3,  SI3  (Minkl);  Snyder.  Bull.  U.  S.  Pish  Comm.,  XXII,  IWJ  (Jan.  19,1904), 
M5  I  AlbBtmM  Station  3»1), 
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0«niu  6.  GAKCHAKIAI  Saflneiqae. 

Body  rather  robust,  the  head  htoaii  and  ilepreflaed;  mouth  interior,  with  the  teeth  in  both  jaws 
strongly  eerraled  in  the  ailult,  less  so  or  entire  in  the  young,  those  in  the  upper  jaw  broaii  or  narrow, 
those  lieiow  narrow,  straight,  and  nearly  ereet;  no  siiiraclea;  tirst  doreal  large,  placed  not  far  l)ehind 
pectoral;  pectoral  falcate;  set-o ml  doreal  small.  Embryos alladied  by  plaeentafotheuteriis.  S[)eticK 
very  numerous  an<i  ilifRcult  of  separation.     Voracious  sharks  of  the  warm  seas. 

COrcluiTiat  RaOnesque,  Carallerl  AlcHnl  Nuovl  Gtneri.  10.  ItllO  (tn  Intpnllon). 

VareHeahiniu  Blft[nvlll«,  Joum.  PIi>b.  1816.  26)  (eammetumiy.  a.  name  based  on  LacepMe's  flgure  of  "Squaiui  mrcftarim,-"  it 

appareDlly  represents  Qireliarhinia  lamia. 
Ckirehariat  Cuvler,  RJgne  Animal,  Ed.  1.  IM,  1817  (eareftnrfM}. 
Ealamla  QiLL.  Ann.  Lye.  Nat.  Hist.  V.  Y.  IMl,  Wl  {lamia). 
PtalyiMidim  Ulll,  1.  c..  401  {inenfiarTaA). 
Iiogomphoilon  Oill,  1.  <■..  «1  l_oxyrliimrhia), 
Lamiopiii  am.  ].  c,  401  (lnnniifu-ti)> 

;  sDout  very  broad,  rounded,  and  appearing  pointed  when  viewed  laterallr. 

6fc.  Head  eloDgale,  BOoiewliat  narrow  and  depressed;  snout  long  and  narrowlj'  pointed  when  viewed  Irojn  above. 

pftwciii,  p.  S9. 
00.  Tlpa  of  fins  n 


S.  OarcluiTias  meUmopt^rua  Quoy  &  Gaimard.     Plate  1. 

HeadaboutS. 85  in  length;  depthabout7.67;  width  of  head  1.25  in  its  length;  depth  of  head  nearly 
2;  snuut  about  3  in  heail;  interorbital  space  !.!>;  space  between  tip  of  snout  ami  front  of  mouth  2.{); 
width  of  mouth  2;  eye  5  in  interorbital  space;  intemasal  space  2;  least  depth  of  (»udal  peduncle  3; 
caudal  3.5  in  body;  pectoral  5.5. 

Body  elongate,  rather  robust,  the  trunk  and  tail  compreased;  hea*!  very  broad  and  ileprvesed; 
snout  very  broad,  rounded,  appearing  pointed  when  viewed  laterally;  eyes  small,  their  posterior 
margins  about  midway  between  tip  of  snout  and  firat  gill-opening;  nictitating  membrane  well  dc\'el- 
oped;  mouth  large,  very  convex,  so  that  the  anterior  margin  of  the  mandible  is  below  front  rim  of 
orbit;  teeth  in  upper  jaw  bruail,  compressed,  sharply  pointed,  the  edges  serrate  and  wilh  4  or  5  basal 
cusps  behind;  teeth  in  mandible  rather  long,  i>ointed,  the  compressed  edges  smooth,  without  any 
serratures;  nostril  with  a  Minail  flap,  inferior,  about  midway  in  length  of  snout;  interorbital  H]«ce  very 
broad,  more  or  less  convex,  e8i>ecially  in  the  center,  behind  which  the  top  of  the  head  riaea  more  or  leas 
gradually  to  hack  of  neck;  gill-openings  of  moderate  length,  close  tt^ther,  the  posterior  above  base 
of  pectoral;  peritoneum  silvery. 

Body  very  finely  roughened  when  stroked  forward;  first  dorsal  with  its  length  about  equal  to 
depth  of  body,  its  origin  midway  between  that  of  the  second  dorsal  and  tip  of  snout;  origin  of 
second  dorsal  nearer  origin  of  first  dorsal  than  tip  of  caudal;  anal  similar  to  second  dorsal,  and  below 
it,  the  origins  of  the  2  fins  at  the  same  point;  cauilal  rather  long,  with  a  notch  near  its  tip;  length 
of  lower  lobe  2.2  In  entire  length  of  fin;  pectoral  targe,  margin  of  fin  nearly  straight  or  only  very 
slightly  concave;  ventrals  small,  their  origin  a  little  nearer  origin  of  first  dorsal  than  that  of  second, 
or  nearly  midway  between;  back  in  front  of  first  dorsal  slightly  keeled,  and  between  first  and  second 
dorsals  with  a  shallow  groove;  base  of  cautlal,  above  and  below,  with  pit.  Another  example,  a  female, 
gave  the  following  measurements,  recorded  in  centimeters:  Total  length  156;  tip  of  snout  to  dorsal  h'2; 
to  eye  12.8;  to  first  gill-opening  30.5;  to  pectoral  36.2;  length  of  gill-area  7.7;  height  of  first,  second, 
third,  and  fourth  gilt-slits  6.3;  fifth  5.6;  anteriormargin  of  pectoral  2S;  baseof  pectoral  10.8;  posterior 
margin  of  pectoral  27.3;  axil  of  pectoral  to  ventral  36.8;  anterior  mar^nn  of  ventral  12;  free  margin 
of  ventral  10;  base  of  ventral  10;  axil  of  ventral  to  front  of  anal  13.3;  base  of  anal  8.3;  anterior 
margin  of  anal  10;  base  of  anal  to  caudal  pit  0;  base  ot  dorsal  11;  anterior  margin  of  dorsal  19.5;  free 
edge  of  dorsal  15.8;  distance  between  dorsals  3R;  base  of  second  dorsal  7.6;  second  dorsal  to  caudal 
pit  10;  upper  lobe  of  candat  38;  spread  of  caudal  35.5;  lower  lobe  of  caudal  19;  width  of  mouth  17; 
preoral  length  of  snout  9.5;  girth  behind  pectorals  63.5;  girth  at  front  of  ventrals  53. 
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Color  in  life  (Beld  No.  03635),  upper  parte  of  body  and  head  li^lit  brown,  lower  parts  whil^';  (inti 
tipped  with  black;  upper  and  lower  borders  of  caudal  also  black.  Another  eiample.  i.b  feet  loii);  ami 
similarly  marked,  was  seen  in  the  market  of  Honolulu. 

Color  in  alcohol,  pale  brown  above,  the  lower  portions  white;  a  brown  longitudinal  banil  aloUK 
side  from  below  front  of  first  doraal  backward  over  baae  of  ventral;  upper  Hurface  of  peclorala  and 
ventrala  brown  like  the  back;  upper  extremity  of  dorsal,  broadly  and  abruptly  blotclii-d  with  Mack ; 
Tiiarging  of  caudal  narrowly  black,  the  greater  part  or  outer  half  of  the  lower  lube  black;  outer 
portion  of  anal  black;  lower  tip  of  pectoral  blackish,  the  upiier  edge  or  marginal  portion  also  blaikiHh 
or  dusky,  and  the  lower  tip  of  ventrale  broadly  blackish.  Dewription  from  a  male  tl  mcheii  long 
taken  at  Honolulu. 

This  shark  is  a  common  form  throughout  Polynesia.  We  ha\e  a  number  of  examplea  from 
Honolulu,  three  of  which  were  collected  in  1888  by  I»r.  Jenkins  The  himhicb  was  also  found  al 
Samoa  by  Jordan  and  Kellogg.     It  may  be  known  at  once  by  the  ink\  Mack  ti|w  to  itx  tins 

(■arcliariai  metanoplfnu  Quo)-  &  Oatmant,  Voyage  dc  TUranlt,  Zool,.  IM.  pi.  43.  Ilgs.  I  nnd  2,  DU-l.  Vaiglou  laland; 

OamhtT,  Cat..  VII!,  369.  1B;o  (South  Africa;  Amboyna);  Street*.  Ball,  i:,  M.  Nat.  Mim..  N«.  7,  W,  1(177  [ChrlMniai"  and 

Waxhtngt«n  iBlmide);  Sa^ilet.  Bull.  0.  S.  T\fh  Commlsoifon.  XXII,  IWJ  (Jan.  19.  19M),  bU  (Honolulu). 
Oircliariai(Prionodim)Tiitlan<iplenit,  MUUer  i  Henle,  Plajfom.,  43.  pi.  1»,  fig.  R,  IMl  (Icclh);  Slelndachner,  Deokn,  Ak. 

Win.  Wlcn,  LXX.  1900.  bit  (South  Seas). 
CBrrfiariat  [Prlimaet)  melanoplcrui.  Cantor,  Cat.  Malay.  Fish.,  4U0.  IHM  (S(niil»  of  Malacca};  Powlcr.  Pruc.  Ac.  Nat,  8i'f. 

Phila.  teoi,  32G  (Thornton  Island). 
t  OiTchariia  {Prionodim)  henlei  Bleekcr,  Nat.  Tyds.  Nod.  Ind.,  IV,  SOT,  IWd,  Batavla. 
r  CarcharUu  {Prionodon)  braeliyrhifnelUM  Bleeker.  Enutu,  Sp.  Arch.  Ind.,  'SK,  IHM,  Eait  Indici. 

6.  Oarcharias  phorcTS  Jordan  &  Evermann.    Plate  2. 

Head  4.8  in  length;  depth  6,5;  width  of  head  1.75  in  its  length;  depth  of  hetul  1.8;  snout  about 
2.2  in  hea<l;  interorbilal  space  2.2;  space  between  tip  of  snout  and  front  of  month  2.5;  width  of 
mouth  2.5;  eye  6  in  interobital  space ;  internasal  space  1.8;  least  depth  of  caudtd  peiluncle  a  little  over 
4.8;  caudal  3.5  in  body;  pectoral  5.75. 

Boil y  elongate,  rather  robust,  the  tail  compre8se<l;  head  elongate,  somewhat  narrow  and  tleprespcd, 
snout  long  and  narrowly  pointed  when  viewed  above,  the  tip  rouniled;  eyes  small,  their  {losterior 
margins  about  midway  between  tip  of  snout  and  first  gill-opening;  nictitating  membrane  well  devel- 
oped; mouth  large,  very  convex,  the  anterior  margin  of  mandible  l>elow  front  rim  of  orbit;  teeth  in 
upper  jaw  iiarmw,  with  broad  basis,  not  notched,  compressed,  serrate,  and  with  four  or  live  basal 
ctispe  behind;  teeth  in  mandible  rather  long,  pointed,  not  serrate,  the  edges  smooth;  nostril  without 
flap,  inferior,  and  nearer  eye  than  tip  of  snout;  interorbital  space  broad  and  convex;  upper  profile  o( 
head  rising  gradually  in  a  nearly  straight  line  to  back  of  head;  gill-opening  of  moderate  length,  poste- 
rior, over  base  of  pectoral;  peritoneum  white  or  pale;  l)ody  very  finely  roughened  when  stroked  for- 
ward; height  of  first  dorsal  less  than  depth  of  body,  its  origin  a  little  nearer  tip  of  snout  than  oH^n  of 
second  dorsal;  origin  of  second  dorsal  nearer  origin  of  first  domal  tlian  tip  of  caudal;  fin  small, 
about  over  anal,  so  that  origins  of  the  2  (ins  are  opposite;  caudal  long,  with  a  notch  at  its  tip,  deep, 
the  lower  lobe  2.25  in  length  of  fln;  pectoral  with  margin  slightly  concave;  ventrals  small,  tlieir  origins 
a  little  nearer  base  of  lower  caudal  lobe  than  origin  of  the  pectoral;  back  convexly  ridged,  broader 
l)eiween  the  dorsals;  base  of  caudal  with  a  pit  alwve  and  lielow. 

Color  in  alcohol,  pale  brown,  the  lower  parts  pale  or  whitish  with  a  brown  f4reak  the  ix>lor  of  the 
back  along  side  from  gill-opening  to  over  origin  of  ventral;  tips  of  dorsals,  edge  of  (audal,  and  tip  of 
pectoral  blackish. 

This  description  from  an  example  27.5  inches  long,  field  No.  03747,  taken  at  Honolulu.  Type, 
Xo.  50612,  U.  S.  NaL  Mus.  We  have  4  other  examples  also  from  Honolulu,  one  a  fietus,  besides 
2  from  the  same  locality  collected  by  Dr.  Jenkins  in  1389.  Specimens  were  also  secured  by  the 
Albalrom  in  1902  at  Honolulu  and  at  Hanalei  Bay,  Kauai. 

im.  1902  (April  11, 1903).  16S,  Honolulu;  Snyder,  Bull.  V.  S. 
ei  Bay,  Kauai). 
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7.  Oarcbarifta  inBularuin  Snyder.     Plate  '.i,  Ag.  1. 

Head,  measured  to  last  gill-opening,  3.1  in  length  (tipot  anout  to  caudal  pit);  depth  at  front  of 
pectorals  G.1;  at  front  of  ventrals  6.7;  snoat  3  in  head;  interorhital  width  2;  pectoral  4  in  length; 
npper  lobe  oC  caudal  '2.7. 

Motith  semicircular,  its  width  equal  to  distance  between  tip  of  snout  and  posterior  borier  of  eye, 
distance  between  edge  of  mouth  and  tip  of  snout  1.7  times  width  of  mouth,  or  a  little  more  than 
distance  between  nostrils;  upjwr  teeth  serrated  from  base  to  tips,  the  lower  ones  smooth  on  base, 
upper  parts  weakly  serrated;  t«eth  of  upper  jaw  a  little  broader  at  base  than  they  are  high,  the  cutting 
edges  of  median  ones  straight;  lateral  teeth  with  edges  slightly  concave,  concavity  of  outer  edges 
deepening  somewhat  as  they  approach  corners  of  mouth;  teeth  not  pointing  outward  in  either  jaw, 
those  of  lower  jaw  much  moro  slender  than  those  above,  the  bases  somewhat  wider  than  height  of 
teeth;  cutting  edges  concave;  30  rows  on  each  jaw,  teeth  of  the  2  median  rows  minute  or  absent. 
Tip  of  pectoral  fln  acutely  rounded;  first  dorsal  broadly  rounded;  second  dorsal  slightly  smaller  than 
anal;  caudal  very  large,  underside  of  upper  lobe  with  a  ileep  notch;  free  edges  of  doreals,  pectorals, 
and  ventrals  concave;  claspers  of  male  1.9  times  as  long  as  ventral  fin  is  high. 

In  life,  bluish  slate-color,  somewhat  lighter  I)eli>w;  first  dorsal  broatlly  tipped  with  lighter  color; 
second  dorsal,  |>e('toralH,  ventrals,  and  camlal  with  slightly  darker  tips.  In  alcohol  the  flns  and  upjittr 
parts  of  the  body  are  rather  indistinctly  ajKitted  with  a  darker  shaile  than  that  of  boily;  spots  of  body 
somewhat  lait^r  than  eye,  the  spaces  lietwecn  them  somewhat  wider  than  diameter  of  spots;  spots  on 
fins  smaller  and  more  closely  crowded. 

The  following  meaBuremenls  were  taken  before  the  sjHicinien,  a  male,  was  preserved:  Total 
lei^th  213  cm. ;  tip  of  snout  to  dorsal  71 ;  to  eye  17. H;  to  first  ^11-opening  40.5;  to  pei;taral  48;  length 
of  giil-area  10;  height  of  first  gill-slit  7.5;  oE  second  8.2;  of  third  8.8;  ,if  fourth  8.2;  of  fifth  5.7;  length 
of  pectoral  39;  base  ot  pectoral  14;  free  eiljw  of  i>ectoral  37;  axil  of  isictoral  to  ventral  47;  anterior 
margin  of  ventral  14;  free  margin  of  ventral  12;  liaae  ot  ventral  12.7;  axil  ot  ventral  to  front  of  anal 
17.8;  base  of  anal  D;  anterior  niai^in  of  anal  12.7;  anal  to  caudal  pit  8.2;  base  of  dorsal  21;  anterior 
margin  of  dorsal  82;  tree  edge  ot  dorsal  2:i.5;  first  to  siK-ond  dorsal  47;  iHiseof  second  dorsal  6.3; 
front  mar^n  of  second  dorsal  9;  se<:ond  dorsal  to  caudal  pit  12.7;  upjier  lobe  of  caudal  5!(.5;  lower 
lobe  of  <audal  30;  spread  of  cawlal  01;  girth  at  front  of  ventrals  66;  girth  at  Front  ot  {let^torals  78.5. 

Seven  young  were  oUaineil  from  a  large  female  of  this  sjiecies  taken  at  station  4111,  Iwtween 
Molokai  and  Oahu,  each  measuring  lil  cm.  in  length.  Color  bluish;  i>ectorals,  Mnxind  dorsal,  anal, 
and  lower  caudal  lo1ie  broadly  tip])ed  with  black;  ventral  surface  ot  l)ody  ami  paired  fins,  exivpt  (he 
terminal  dark  areas,  yellowish ;  tip  ot  first  dorsal  yellowish.  The  head  measured  to  last  gill-oiiening 
2.9  in  length;  dejithat  frontof  iiectorals5.5;  depth  of  caudal  iieduncle5.5  in  head;  snout  3;  interorbital 
wi<lth  2.1.  Curve  of  moulli  elongate  instead  of  circular,  as  in  adult,  its  width  being  an  eye's  diameter 
less  than  distani*  l>etween  tip  ot  snout  and  anterior  lK)r<ler  of  orbit.  Distance  between  edge  ot  mouth 
and  tip  of  snout  1.1  times  width  of  mouth.  Height  of  dorsal  6.25  in  length  of  hewl  and  body;  length 
of  pectoral  3.4;  upper  lolie  ot  caudal  2.7.     Dorsal  ami  pectorals  broadly  rounded. 

This  shark  appears  to  l>e  closely  relate<l  to  Otrcharki*  hiuiUi  Kafinesque,  of  the  Atlantic.  Not 
common  about  the  Hawaiian  Islands. 

CarcliaTiat  itaolnnm  Hnycler.  Bull.  U.  S.  Flib  Comm.  1902  (Jan.  ]»,  19IMI,  Al:l,  pi.  1.  Hg,  1,  <M  DUmood  Head,  Oahu  Island 
(Type,  No.  5U8M,  [I.  S.N.  M.|. 

8.  Carcharias  nesiotes  l^nyder.     Plate  3,  fig.  2. 

Head,  measured  to  last  gill-opening,  3.1  In  length  (lip  of  snout  to  caudal  pit);  depth  at  front  of 
pectorals  5.5;  at  front  of  ventrals  6.25;  snout  'A.i  in  heail;  interorbital  width  2.4;  pectoral  3.7  in 
length;  upper  lobe  of  caudal  2.8.  Mouth  elliptical,  not  semicircular  in  shape,  width  equal  to  dis- 
tance from  tip  of  snout  to  posterior  edge  ot  orbit;  width  of  space  between  tip  of  snout  and  anterior 
edge  of  mouth  equal  to  distance  between  outer  edges  of  nostrils,  3.9  in  head;  teeth  ot  upper  jaw 
strongly  serrat«d,  those  near  center  of  jaw  symmetrical  in  shape,  the  width  at  Iwse  equal  to  or  a  little 
greater  than,  height;  laterally  the  outer  edges  of  teeth  grow  concave,  then  notched;  inner  eilgea 
becoming  convex,  teeth  pointing  away  from  symphyas;  feetli  of  lower  jaw  narrow,  with  wide  bases, 
their  edges  smooth  or  very  slightly  serrated,  symmetrical  ui  shape  on  both  middle  and  lateral  parts 
of  jaws.     Pectorals  pointed  at  tips  when  depressed,  reaching  as  tar  back  as  posterior  part  of  first 
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dorsal,  the  free  edge  concave;  Gret  dorsal  lilontly  pointed ;  second  dorsal  and  anal  equal  in  nze,  edge 
of  anal  deeply  noU'he<i;  edge  of  upper  caudal  lobe  notched,  diBtance  from  notfh  to  tip  of  lobe 
4.54  in  length  of  lobe. 

Color  blnish  gray  above,  the  flna  growing  darker  toward  the  tips;  ventral  surface  lighter. 

The  following  are  the  measurements  of  a  male  taken  at  station  3902,  off  the  northern  coast  of 
Molokai^  Total  length  224  cm.;  tip  of  snout  to  dorsal  71;  to  eye  17.8;  to  f^ll-o[>ening  44;  to  pectoral 
54;  length  of  gill-area  13.5;  height  of  first  gill-slit  6.5;  of  second  7;  of  third  and  fourth  6.5;  of  fifth 
5.R;  anterior  margin  of  pectoral  49;  base  of  pectoral  14;  posterior  margin  of  pectoral  42;  axil  of  pec- 
toral to  ventral  49.5;  anterior  margin  of  ventral  12.8;  free  margin  of  ventral  12.8;  base  ot  ventrals  10.8; 
axil  of  ventral  to  front  of  anal  10;  batte  of  anal  8.3;  anterior  margin  of  amil  12;  anal  to  caudal  pit  13.4; 
bane  ot  first  dorsal  19.7;  anterior  margin  of  first  dorsal  30.5;  free  edge  ot  dorsal  2tl;  distance  between 
dorsaln  58;  base  of  eeirond  dorBal  7;  second  dorsal  to  caudal  pit  19;  upper  lol*  of  caudal  61 ;  spread 
of  caudal  66;  lower  tauilHl  lobe  29;  wi<lth  of  mouth  20.5;  preoral  length  of  snout  15. 

Type,  No.  50860,  L'.S.  Nat.  Mux.,  a  female  about  4.86  feet  long,  taken  at  French  Frigate  Shoals. 
A  smaller  example,  also  a  female,  from  Laysan  Island,  does  not  differ  from  the  ty|>e,  except  tliat  it  48 
darker  in  color,  the  under  parta  being  quite  dusky.  Cotype.  No.  12790,  L.  S.  Jr.  Univ.  Mus.,  a 
female  32  inches  long  (No.  03741),  and  the  heads  of  2  larger  examples  were  obtaine<l  at  Honolulu. 

A  large  and  voracious  shark  seen  everywhere  about  the  islands.  Com|«rud  with  CaTchariat 
japiminu  of  Japan,  it  is  more  robust  in  form,  having  a  shorter  and  broader  head. 


Family  IV.  SPHYRNID-€. 

General  characteristics  of  the  Cnrfhariidir,  but  the  head  singularly  formed,  kidney-shaped  or 
"  hammer  "-shaped,  from  the  extension  of  its  sides,  the  nostrils  being  anterior  and  the  eyes  on  the 
sides  of  the  "hammer";  mouth  cresceut-shaped  umler  the  "  hammer";  teeth  of  both  jawH  Himilar, 
oblique,  each  with  a  notch  on  the  outside  near  the  base;  no  spiracles;  last  gill-o[)ening  over  the 
pei-toral,  first  dorsal  and  pectorals  large,  the  dorsal  nearer  pectorals  than  ventrals;  second  ilorsul  and 
anal  small;  a  pit  at  the  root  of  the  caudal;  caudal  fin  with  a  single  notch  toward  its  tip,  its  lower  lolie 
develojied.  One  gi-nus  with  5  spei;ies,  inhabiting  inost  warm  seas.  I^rgc  sharks,  known  at  once  by 
the  singular  form  of  the  head,  which  is  not  ijulte  the  same  in  any  two  species, 

Obbdi  T.  SPHTBMA  BsJlllBiqDa. 

Charat;ters  of  the  genus  includett  alwve.  In  the  form  of  the  head  there  is  a  perfe<:t  grailation  among 
the  S|>ecie8  from  the  narrow  hanuner  of  S.  blvchii,  with  the  lobes  three  times  as  long  as  broad  and 
deeply  grooved  along  the  anterior  e<^,  to  the  kidney-shaped  head  of  S.  liburo,  in  which  the  anterior 
grooves  are  obeoiete. 

Sphynta  RafltiiHqiie,  Indite  d'ltllal.    SIclllsna,  60.  IMO  tcggsrtia). 

CntnTrMniw  Blalnvllle.  Joum.  I'hys.  1816,  281  lijfljimo). 

ZK^naCuvler.  Rf)nie  AdIidh],  Ed.  I  t!7.  Wtl  (:gffrmi);  iiamc  preoccupied. 

PUilyHliialaiSKttiniiim  Clum.  Antm.,  II,  3IH,  Jg39 (■■  UMira" -tudti). 

Jicnirrpi  Gill.  Ann.  Lye.  NaL  HUl.  S.  Y.,  Vill,  1861,  412  ilOmro). 

Calraeum  (KlclD:  pre-LlDnxan)  Gill,  1,  c.  403  {ii/giena), 

Eu^yrM  am.  1.  c.  411  (UacA»). 

9.  Sphyma  zy^nna  (Linmeus).     Hammer-headed  Shark;  "Mono  tihitrihi." 

Head  truly  liammer-Khaped;  width  of  head  about  twice  its  length;  length  of  hinder  margin  of 
hammer  nearly  equal  to  its  width  near  the  eye;  nostril  close  to  eye,  prolonged  into  a  groove  which 
runs  along  nearly  the  whole  front  margin  of  head;  first  dorsal  large;  second  quite  small,  smaller  than 
anal;  pectoral  rather  large.  Color  gray.  .1  large  voracious  shark  reachinga  length  of  15  feet  or  more, 
lound  in  all  warm  seas;  occasionally  on  our  coasts  from  Cape  Co<l  and  Point  Concepcion,  southward. 

A  number  of  examples  of  this  species  were  obtaine<l  at  Honolulu,  and  it  was  taken  by  the  Aibatrotg 
at  Station  .1844,  off  the  southern  coast  of  Molokai.  Dr.  Jenkins  also  brought  13  examples  from 
Honolulu  in  1889,  the  largest  measuring  20.5  inches.  The  species  is  also  common  in  the  South  Seas 
and  in  Japan. 
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Sgtmliu  intrma  Llaoseus.  Syet.  Nat.,  FA.X.iM.  1TA8,  Ru»p«;  America. 

^gna  si/gmia,  RanneBqui^.  In<llco  il'Iltiol.  HIc.  46,  1810  |M««<nii);  Miillfr  &  Henle.  PUglaiilomen.  fil.  1841  (^ull; 

India) :  JordHO  A  Evernittnri,  FiiihC!<  North  and  Mid.  Aia«r.,  1.  4.'i,  IH%:  Erurmsim  &  MaiHh.  Fishop  of  [>orto  Rliw, 

(B.  1900,  Jeuklnn.  Bull.  U.  S.  Fi-h  Comco..  XXII,   1902  (Sept.  23.  1903),  la)  (Honolulu);  Snyder,  Bull.  U.  S,  Flxb 

Comm.,  XXll,  1902  (Jan.  Id.  1904),  61I>  (Molokal). 
Sluo'uiimiJfetuKiBio.  Ichlli.  NIre,  M.  ISIO.  Nice. 
Xygitua  maUeut.  Kliaw,  Nat.  MliKell.,  pi.  ^67.  IB . ;  Uauthcr,  Cat.,  Vni.  381,  1870  (Toloya,  FIJI  Uanda):  GUnlhei. 

Shore  Flnhea,  ChBUQnger,  Zool.,  I,  Part  VI,  :i»,  1X80  (Hceta  at  Honolulu). 
Ziigicna  Je^i^'nf  Lord  in  Ortinih,  Alifmal  KlnBdom,  X,  MO.  pi.  50,  lli31.  New  HolUnd. 
Zt/gB^m  labarcuala  SlorBf.  Proc.  Bo«[,  Bw.  Nat.  Hint.,  III.  1M8,  70,  Cape  Cod. 
Calracioa  lygieaa,  Dum^ril.  Elasmobr,  II,  382,  I8G&  | Mediterranean;  coaits  of  North  and  South  America;  Aunralia;  Japan). 

Family  V.  ALOPI I D-C— Thresher  Sharks. 

Body  mo<Jerately  elongate,  the  anout  rather  short;  mouth  cresrenb-shaped;  teeth  equal  in  both 
jaws,  moderate  size<l,  flat,  triangular,  not  eerrateil;  the  thinl  tooth  o(  the  upper  jaw  on  each  side 
much  smaller  than  the  otheri<;  gill-openings  moderate,  the  laet  one  above  the  root  of  the  pectoris;  no 
nictitating  membrane;  spiracles  just  behind  eye,  minute  or  abeent;  first  dorsal  targe,  midway  between 
pectorals  and  ventrals;  seL-ond  dorsal  and  anal  very  small;  caudal  fin  exceedingly  touK,  about  as  long 
as  rest  of  body,  a  pit  at  its  root,  a  notch  on  the  upper  lolte  near  its  tip;  lower  lobe  moderately 
developed;  no  caudal  ktel;  ventrala  rather  large;  pectorals  very  large,  Ealcat«.  A  single  species, 
reaching  a  large  size,  inhabiting  most  seas,  known  at  onee  by  tlie  great  length  of  the  tail. 

0«nQ*  S.  ALQFIA8  Bafliwiqna. 

The  characters  of  this  genus  are  included  with  those  of  the  family. 
Alaptat  RBflnexque,  Caratleri  dl  Altuni  Generl,  12,  IHIO  (Bia(Tm<rm.=--ii4;pM). 
Alopedai  Mtlller  &  Henle.  I'lagioetoneii.  7.1, 1841;  amended  ortbography. 

10.  AIopiasTulpea  (Gmelin).     Fig.  4. 

Body  fusiform,  cylindriial,  thicka't  before  dorsal  fin ;  liack  repularly  an;he<1  from  above  pectorals 
to  end  of  snout,  and  gradually  decreasing  in  size  posteriorly  to  caudal.  Head  short,  bluntly  conical; 
snout  blunt;  eye  rather  large;  mouth  horaeshoe-ahapcii;  teeth   about  Z,  ' 

either  siile  of  center  of  upper  Jaw  smaller  than  others;  spiracles  very  small  or  wanting;  last  gill- 
openings  above  or  slightly  in  front  of  i>eclorala. 

Body  more  or  less  roughened.     First  dorsal  high,  triangular,  somewhat  higher  than  its  base  is 


Fio.  i.—Alopiat  Milpei  (Hmeli 


long,  sightly  slender  toward  its  summit,  superior  angle  rounded;  setsind  dorsal  similar  in  shape,  but 
much  smaller;  anal  small,  place*!  behind  second  dorHat,  which  it  resembles;  pectorals  long,  wide, 
emai^inate.  with  small  process  l)ehind;  ventrals  wider  than  high,  nearest  first  dorsal;  caudal  nearly 
as  long  or  longer  than  body,  composed  of  H  distinct  lobes,  one  small,  triangular,  at  under  side  of 
tip,  a  second  long  and  low,  extending  along  upper  side  of  tail,  and  a  third  short  and  broad,  at  lower 
base  of  tail. 

Color,  slate-blue  alww,  beneath  soiled  white,  marked  with  obsolete  bluish  spots;  pupil  a  longi- 
tudinal slit,  edged  with  golden. 

Length.  12  feet. 

One  large  specimen  received  from  the  Honolulu  market  through  Mr.  Berndt 
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A  large  shark,  abounding  in  all  wann  aeas,  comniDn  on  the  east  t-oaflt  of  Japan.  It  wan  (<ecn  by 
Dr.  Jordan  at  Misaki,  Nagasaki,  Tokyo,  and  Yokuliama.  No  one  hax  y^t  (V)m[>ared  HpecimpnN  of  the 
Japanese  fixli  with  those  from  Oatifnrnia  or  the  Mediterranean,  and  the  spet'iea  may  prove  <Hflerent. 

.iqualiu  rulpu  (Imeim.  8yxl.  N'at.,  1. 1496, 17KH.  HedilerrancaD;  hCIlt  I'ennnnt. 

.■/quaint  ralpitiivi  BminoiBmj.  Tableau  Encycl.  Ichlhy,,  9,  ITKH,  MedlierrBnuD;  after  l-ennant. 

.irnpiiunoeniunuRHaDraque,  Ganlteri  di  Alnuni  Gtni'ii.  12,  1KIU,  Sidly. 

.Sqnafw  alopicvu  Gnmow.  Cat.  Plnhce.  T.  18.S4,  HBditemneu. 

(HrfAorfatnu/ixt,  De  Kay.  Ni-w  York  Fauna,  IV.  Flshw.  UK  pi.  LXI.  tig. !».  IWi 

AlapioM  rtUpri.  Dum«ril,  Eliumobr..  I.  421.  IIVA;  Day.  FlHhiw  of  Iiidta,  Supplemenl.  H10,  IHKN:  Jordan  &  Ullbert.  Syiuipaig. 

27. 1883;  JunlHn  &  Evenuann.  Fishes  Nurlh  anil  M<d.  Amet.,  I,  4.\  l»%, 
Atopeetat  valpa,  danther,  Cal..  VIIl,  363.  IHTO. 

Family  VI.  LAMNID^.— The  Mackerel  Sharks. 

Sharks  of  large  aiie,  with  (he  body  etout,  the  mouth  wiile  with  la^K  t^eth,  and  the  tail  slender; 
the  candal  fin  lunate,  the  2  lol>e8  being  not  very  unequal,  the  apper  lobe  rtrongly  bent  upward; 
candal  peduncle  with  a  strong  keel  on  each  siile;  fiill-openinge  wide,  all  in  front  of  the  i>ectoral,  entirely 
lateisl,  not  extending  under  the  throat;  first  dorsal  lar^;  |>ei;ti>rat!4  lartte;  ventraU  nioderate;  second 
domal  and  anal  very  small;  a  pit  at  the  root  of  the  candal;  Hpira<.'le«  minute  or  absent  (ienera  3, 
epeciee  6  ur  more,  besides  nunieruus  fotsil  specieu.  lit  this  family  the  dentition,  aa  well  as  the  muscu- 
lar eyetem,  reaches  its  highest  degree  of  specialization. 


Orant  9,  IBUBOFBIB  OIU, 

Snout  rather  long  and  pointed;  the  Itoily  fornieii  mu<!h  like  that  of  a  tunny  or  mackerel;  first  dor- 
sal large,  inserted  entirely  l)ehind  pectorals,  nearly  midway  Imtween  iiectorala  and  ventrala;  jiei^torals 
large;  nvond  doreal  and  anal  very  small;  caudal  [icduncle  slender;  teeth  long,  lanceolate,  with  sliarp 
entire  cutting  edges  and  no  basal  cuspH, 
IntnpiU  GiU.  Ann.  Lyo,  Nat  Hlsl.  N.  Y..  VlII,  IKBl.  S9B  (ylaurui). 

11.  lauropaie  grlauca  (Muller  &  Henle).     Fig.  •'i. 

Snout  long,  pointeil;  teetli  in  4  rows,  very  li)ng,  Hexuous,  without  dentiiles  at  liasc;  ppiracles  very 
email;  tirvl  dorsal  inserted  well  backward,  midway  between  |>ei'toral  anil  ventral,  scarcely  longer  than 
high,  its  upi>er  angle  roundeil. 

Color,  dark  blue,  white  below. 

Coasts  of  Japan  and  soathwaiyl,  rather  common  about  Nagasaki.     Itlany  jaws  and  a  stuffed  fietus 


Fib.  b.—Tturopti' tilaiuTi  (ilWe:r  &  Henle);  after  Miiller  and  Henle. 

re  in  possession  of  Mr.  Yahiroat  Nagasaki.  A  specimen  7  feet  long  was  taken  by  Jordan  and  Snyder 
t  .Matflushima,  of  which  the  head  was  j>reserved.  Many  teeth  and  jaws  of  specimens  from  flonolulu 
re  in  possession  of  Mr.  E.  L.  Bemdt.  of  Honolulu. 
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Oiyrliina  gbmca  UUIler  A  Hetile.  Pla|{l(wlomen.  6»,  PI.  XXIX,  1R41.  Nagaul 

Sch1c«eL.  Fauna  JaponlcB.  PoIm.  301,  IK-W  |Na«w«kJ):  Dum<   '  ~' 
JjiBuiagtaiica,  GUnlher,  C«l.,  VIII.  391.  ISTO  (Cape  Sew.  St.  Helena). 

Otnnt  10.  CABOHABODOH  Bmith.     Tb*  Kan-aftttr  Slurki. 

General  character  of  Tturopait  and  Lainna,  but  with  a  different  dcnUtion,  the  teeth  beii^  Isi^i 
flat,  erect,  reguhtrly  triangnlar,  their  edgee  serrated;  tiret  dorsal  moderate,  nearly  midway  Itetween 
pectorals  and  ventrals;  second  dorsal  and  anal  verv  small;  pectoraln  larKe;  ventrals  moderale;  caudal 
peduncle  rather  stout;  spiracles  minute  or  absent.  Sharks  of  very  large  size;  the  strongest  and  most 
voracious  of  all  flehes;  pelagic,  found  in  most  warm  seas. 

Carehanxlon  Andrew  Bmllh,  Mag.  Nat.  Hist.  (1).  II,  S7,  Januuy.  1838.    (No  (jpe  mentioned.) 

12.  Oarcharodon  carctaaiiaa  (Linneeue).     "iViuAi." 

Body  stout;  depth  about  5.5  in  total  length;  mouth  very  larg<;;  each  jaw  with  5  rows  of  large. 

24  . 
triangular,  serrated  teeth,  thoue  in  lower  jaw  narrower,  about  q^  i*^  each   row;  first  dorsal  somewhat 

l>eliiiid  pectorals;  caudal  fin  large  and  strong.  Color  leaden  gray;  tips  and  etlges  of  pectorals  black. 
One  of  the  largest  of  sharks,  reaching  a  length  of  30  feet;  found  in  all  temperate  and  tropical  seas,  and 
occasionally  taken  both  in  tlie  Atlantic  and  Pacific.  One  caught  ntiar  Suquel,  California,  was  about  30 
feet  long  and  had  a-  young  sea  lion,  weighing  about  100  pounds,  in  its  stomach.  (Jordan  and 
Evennann. ) 

A  large  pair  of  jaws  is  presen'ed  in  the  museum  of  the  Imperial  University  at  Tokyo,  from  a  spei'i- 
men  taken  somewhere  off  the  cast  coast  of  Hondo,  near  Misaki.  This  constitutes  the  only  record  of 
the  species  from  Japan.  It  was  not  seen  by  us  in  Hawaii,  but  we  have  unquestionable  information  of 
iteoci^urrenceoff  the  coast  of  Puna,  south  of  Hilo,  whither  it  was  attracted  by  the  body  of  a  dead  horse. 
There  are  other  staterneiila  of  its  frtiiuent  vifita  to  Hawaii. 

J.anf»R>in<tulct,Hlal.  Pol»<..3«0.  lli.'<4.  Nice,  Manclllc*;  guod  flRiire. 

Squfdmeari-lHiritaUnnsux.iiyia  Nat..  Ed.  X,  ;£<>>,  I7M,  Europe;  adcrArledl;  not  o(  moMt  later  authors. 

airffinrin..v-n«AKiiJ«li,l'olw.FoH8.,  Ill, -2*6,1836,  name  on  plale  only. 

OarcharoiloH  imlllii  BDnapurle,  NulHch.  Tab.  Anal..  9,  lfi3K:  allvr  Kmilli. 

liircharodm  TmiMrIi  MUlltr  &  Hcnle,  PtaKtw^men.  TO,  IS4I.  MedKerraaean  Sea  and  Atlantic  Ocean;  after  Rondelet. 

OiTrharailoHi'aptntliSmUh,  ZcnI.R.  Alriia.  III.  pi.  iv.  1X4^.  Cape  of  Qood  Hope. 

CarcAariiuatMoodiBlorer.  ITuc.  Bost.Suc.  Nat.  Hbl.,  ill.  tH4S,  7'^  PreviDcetown,  HaiHchuwlta. 

Ctarc'iariKfon  rm'lrltti.  GUnOier.  Cat.,  VIII.  392,  ISTO. 

UlrcAaroddiiairfAarjaih  Jordan  &(iilbcrt,HynnpiiiB,STS,I§S3;  Jordan  &  Evermann,  Fishes  North  and  Uid.Amer.,  XJM.  1896. 

Order  C.  TECTOSPONDYLI. 

Calcareous  lamellic  arranged  in  one  or  more  concentric  series  or  rings  about  a  central  axis  in  each 
vertebra;  spiractec  present;  anal  fin  wanting;  dorsal  fins  2,  with  or  without  spine.  As  here  under- 
stood, the  order  Trrlutponiigli  includes  the  sharks  of  the  groups  called  Cydotipiindiili  and  Tettoeptmdyli 
by  Hasce.  'ihe  vertebrte  in  the  rays  show  a  similar  structure,  and  it  is  probably  from  sharks  of  this 
group  that  the  rays  are  descended.  * 

Family  VI[.  SQUALID.^.— The  Dog  Sharks. 

Body  more  or  less  elongate;  head  depressed;  eyes  lateral,  without  nictitating  membrane;  mouth 
inferior,  rather  large,  arched,  a  deep  grooveon  each  side;  teeth  compreteed,  variously  formed;  Dostrils 
inferior,  separate;  spiracles  rather  lar?^;  gill-o|)enings  moderate,  all  in  front  of  the  pectoral  fins; 
dorsal  fins  3,  each  armed  with  a  spine;  the  lirst  dorsal  in  front  of  tbeventrals;  anal  fin  wantii^;  caudal 
fin  with  the  lower  lobe  small  or  obsolete;  ventral  fins  inserted  posteriorly,  not  much  before  second 
dorsal.    Oviparous. 

Genera  6  or  more;  spet'ies  about  15.  Bather  small  sharks,  chiefly  of  the  Atlantic.  These  sharks 
represent  a  comparatively  primitive  type,  apparently  not  descended  from  any  other  existing  SquaH. 
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iBller  cOBpa  at  base. 

:h  a  nearly  horizontal  cutting  edge  and  a  point  dimned  bapkward. 

oa.  Upper  l^elh  each  with  1  or  2  Hmall  ciupa  at  baae  on  each  side. 

r.  Teelh  unequal.  Ihe  upper  erect  and  (licuapid.  the  lower  oblique Etnoptfrat,  p.  40. 

ec.  Teelh  equal,  very  amall,  and  pointed - (l!iilr<«i(MuiH,  p.  «. 

OflUDi  11.  8CIDA1II8  (Aitsdi)  UosBtu. 

Body  mther  Blender;  mouth  little  arched,  with  a  long,  Btrai);ht,  deep,  oblique  fptoove  on  earh  aide; 
no  labial  fold;  teeth  rather  mnall,  all  simple,  equal  ia  the  2  jaws,  Iheir  poinU  so  iiiix^h  turned  auide 
that  the  inner  margin  forms  the  cuttii^  wlge;  splraclee  rather  wide,  juat  l>ehin<i  the  eye;  fins  moder- 
ately devetopeil,  the  first  ilorsal  larger  than  the  sec»nd,  much  in  advanif  <•(  tiie  ventral  fins,  whith 
are  behind  the  middle  of  the  body  although  in  advance  of  the  second  doraul;  <lnnul  vpitieH  strung,  not 
grcHive<l,  tail  scHrcely  bent  upwanl.    Rinall  Hharka  alxiuiiding  in  the  temperate  tteas;  4  or  5  Bpedes  known. 
.Sfiio/H'CArtedil  Llnnten^  Byst.  Nat,  Ed.  X,  23a.  1768  (Inrludtsall  sharkx). 
^HnlHt  RatliiiTaiue,  Caralleri.  13,  1810  (aeaitlhitu  and  ajiato). 
■IroaUnrAiBin  Blalnvtlle,  Joiirn.  Phya  IS16,  263  taranlhiia). 
AnuilAiiu  RlxBO,  Eump.  M^rid..  Ill,  131.  IKK  iaranthiat). 
fnUuyi-AJrwUill.  Pnw.  Av.  Nat.  Sci.  Phlla.  1«6'J.  49K  (uinto). 

13.  SqualuB  mitBukurii  Jonlan  &  Snyder.     "  Mana."     Fig,  6. 

We  have  4  tuetal  examples  (No.  03752)  of  a  species  of  tliis  genus,  obtained  at  Kailua,  Hawtui, 
August,  1901.  They  were  brought  to  ub  by  a  fisherman  after  having  l>een  removeil  [nim  the  body  of 
the  parent. Geh,  which  we  did  not  see;  tliiH  example  was  about  '^  feet  long.  The  B|iet:ies  waH  said  by  the 
fiahenuan  to  !)« common  in  that  region.  The  fit'tuses  ea<:h  measured  alout  4.M  inches  in  total  length, 
and  may  l>e  described  as  follows: 

Head  3.5  in  length;  depth  12;  eye  3;  snout  3.5.     Body  slender;  head  broad,  de|>resseil;  mouth 


Pio.  e.~flqaatui  milmlmril  Jordan  &  Snyder:  fmm  Ihp  ly|>e. 

between  posterior  edges  of  eyes,  its  width  equal  to  half  its  distance  fnun  tip  of  snout;  snout  broad, 
obtusely  pointed;  interorbital  space  nearly  fiat,  its  width  equal  ti>  iliameter  of  eye;  origin  of  first 
dorsal  fin  nearer  tip  of  snout  than  bane  of  caudal  fin;  l<K>dy  entirely  sinooth,  asperities  scarcely,  i[  at 
all,  perceptible. 

Color  in  alcohol,  yellowish  white;  upper  parts  dusky  or  brownifth;  dorsal  fins  pale  at  base,  black 
on  distal  part;  caudal  black,  tips  of  lobes  white, 

A<lult  examples  were  taken  by  the  Albainiiit  and  recorded  by  Professor  Snyder,  who  is  unable  to 
separate  the  apeciee  from  S'liudui  mUmtkurii  of  Japan.     The  latter  is  (bus  described  l>y  Snyder: 

Head,  measnred  to  laft  gillM^pening,  3.9  in  length  (snout  to  caudal  pit);  measure<l  to  first  gill- 
opening  4.,'>;  width  of  head  2  in  its  length  to  last  gill-openir^;  snout  2.4  in  head  measured  to  firat 
gill-opening;  interorliital  space  2.4;  height  of  first  dorsal  fin  2;  second  dorsal  3.4. 

Teeth  in  both  jaws  similar,  exi»pt  that  the  lower  ones  are  slightly  larger  than  those  aljove; 
placeil  in  3  closely  apposed  rows,  pointing  away  from  middle  of  jaw;  outer  edge  with  a  deep 
notch,  inner  serving  as  cutting  edge;  distance  between  mouth  and  tip  of  snout  2  in  length  of  head  to 
first  gill-opening;  width  of  month  3,4;  length  of  fold  at  comer  of  mouth  equal  to  distance  l)etween 
nostrils;  distance  between  nostril  and  tip  of  snout  3.9  in  head;  between  nostril  and  middle  of 
month  equal  to  distance  between  nostril  and  tip  of  sntnit;  distance  t>etween  spiracles  2.3  in  head; 
length  of  gill-area  4.5;  diameter  of  eye  5. 

Length  of  exposed  portion  of  first  dorsal  spine  equaling  distance  from  tip  of  spine  to  tip  of  fin; 
height  of  spine  equaling  liase  of  fin;  seconil  spine  l>.75  as  high  as  fin;  distance  l)etween  dorsals  ;t.66 
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tiineH  l<>ngth  o(  enoiil;  jHvtoral,  whfn  depivaseii,  reaching  to  a  vertical  through  poeterior  edge  of  base 
of  ilorsiil,  the  tip  hhintly  [>oinl«<l;  ("ilifeM  of  p<H-toral  an<l  hntt  <li>nnl  ooDisve,  that  of  seeotui  rioTHal 
eiLiaiKinute;  (ilge  of  veiitrHltt  tilrai);ht;  ilii'tani'e  from  Bntfrior  eil^e  of  anal  oi>eniiig  t4>  tip  of  ili'presaed 
ventral  2A  in  headi  up|>er  caudal  lulie  :i.7  in  it^  length;  a  low  lateral  ke<-l  on  caixlal  peduncle. 

Color,  dark  slaty  blue  above,  lighter  lielow. 

Some  of  the  speciiiienR  esamineil  have  the  head  slightly  narrower  than  esiamplefl  of  the  aiune 
ape<:ies  from  Japan,  while  iitheni  are  like  them  in  every  |iartii'ular. 

Hgualti!  miUnkufU  Jordan  &  Mnyder,  Pro.-.  V.  !J,  Nat.  ilus,.  XXVI,  law  |Mur.  30),  6»,  fig.  »,  Hluhi  (Tyi»>.  Ncj.  T1»-;, 
Hlaiifurd  ['niv.):  Snyder.  Bull.  IT.  8.  Flnh  (kimm.,  XXII.  ivnt  (Jiin.  le,  l^Mi.bV,  I  Albalrou  SuIIdu  4»i6,  iiS  north 
eofi  ol  Miiiii). 

Omiiii  18.  ETH0PTERU8  BaBnsiqaB. 

Mouth  little  arche<l;  teeth  of  lower  jaw  with  the  point  bo  mueh  turned  wide  that  the  inner 
mar);in  of  the  tooth  forms  tlie  cutting  edge;  upper  teeth  erect,  eatth  willi  a  long  jxiinteil  cufp  and  one 
or  two  smaller  oneti  on  each  side;  ^piraclex  wi<le. 

Of  the  2  known  specicA  one  iMt'uni  in  Hawaiian  waters.    It  Ih  described  in  Section  II  of  this  work. 

.■^iwu  Ciivlcr,  Rf'gnu  Animal.  Ell,  1. 129  IxlT   aranlhiat  nni  tpina^i 
.SfH'no/  Mnller  &  Ilenli'.  Pla(;lnMomfii,  Hb  IMM  frpliiiLr) 
Afanthiditai  Lowe,  Proc,  Zoul.  Stw.  London  ]8?tf  41  tpatiUum] 

Qtmu  18    GEIlTKOBCTLLnni  mll«r  *  HenU. 

Teeth  equal  in  both  jaws,  very  i-niall  straight  |iointe<l  each  with  1  or  2  smaller  cuspci  on  each 
En<)e  at  bane;  niouth  cnwent-fliaiK^  with  a  )<traight  oblique  groove  at  its  angle;  tipiraclee  moderate; 
gill-openingH  rather  narrow;  dorsal  fins  small  eath  with  a  strong  spine;  tin-  Re<-ond  dorsal  entirely 
>)ehiiKl  the  ventrali<.  One  species  in  the  ^.T<  ti  Seas  and  another  recently  discovered  by  the  Albairom 
oft  Kauai.  The  latter  is  de>tcril)ed  in  Sedion  II. 
OiKroiryUiuia  MUllerA  Hcnle,  rUwIualonien.  1»].  USD  (/obrjcif). 

Order  D.  BATOIDEI.-The  Rays. 

Gill-openings  5,  slit-like  and  inferior;  spiracles  present;  no  anal  (in;  dorsal  fins,  if  present, 
inHert«<l  on  the  tail;  body  typically  ilisk-like,  broad  and  Hat,  the  margin  of  the  disk  being  formed  by 
the  expandeil  pectorals;  tail  comparatively  slender,  the  i»ndal  tin  smali  or  wanting;  vertebne 
cycloBiiondylous,     With  the  exception  of  the  Kiijifla;  most  or  all  of  the  rays  are  ovovivi parous. 

a.  I'ei'liiml  ilns  uninleiTUplc-i,  (iinBimnt  arounil  the  snout:  teelh  imall Ihuynlidr,  p.  IB 

an.  I'lTloral  flns  Interrupled,  one  portion  forming  di'taohod  Hppi'ndagtii,  nr  ■■cephalic  fins,"  on  th«"iioiit. 
b.  Ti^fthveryUrge,  flat,  tiBBclali'd,  few  in  number Hrfofcnffdir,  p.  48 

Jfu^||JU«,  p,  50 

Family  VIII.  UASYATID^.— The  Sting  Rays. 

Disk  usually  more  or  less  broail  than  long;  jiectoral  Ilns  uninterruptedly  confluent  in  front, 
forming  the  lip  of  the  snout;  tail  variously  formed,  usually  whip-like,  sometimes  nhi)rt  and  stuut, 
sometimes  bearing  a  single  dorsal  or  oawlal  fin,  but  never  with  2  doreals;  usually  onej>r  ii»)re  vertical 
toltia  of  skin  on  the  tail,  ran'ly  a  lateral  told;  tail  generally  amied  with  a  large,  sharp,  retrorsely 
serrate  sjiine  on  itH  iip|)er  surface  towani  the  liase;  2  or  3  spines  o<^casionally  present;  ventral  fins 
not  eniai^inate;  skin  smooth  or  variously  prickly  or  spinous,  roughest  in  the  ailult;  no  differentiateil 
spine4<  on  the  ix-clorals  in  the  males,  the  sexes  similar;  iiiuuth  rather  small;  teeth  small,  paved, 
usually  more  or  less  pointed  or  tulwrcular;  noslrils  dim.:  ti^'ther,  nasal  valves  forming  a  reetangiilar 
flap,  which  is  joiniil  to  the  up|)er  jaw  by  a  narrow  fn'ntim;  spiracles  la^n',  plaosl  chise  Iwhinii  the 
eyes;  skull  not  elevateil,  the  eyes  and  sjiiracles  sujierior.     Ovovivi  parous.     Uenera  abont  10;  species 


,GoogIe 


FISHES  OF  HAWAUAM  I8LAMDS.  47 

50.  Found  in  most  warm  seas,  some  of  them  in  the  freeh  waters  of  tbe  northern  parte  of  Soutli 
America.  The  large,  jagged  epinc  an  the  nuiMiular  tait  In  capal>le  of  indicting  a  severe  and  even 
dangerous  wound. 

Only  the  genus  Dasyalit  is  thus  far  known  to  be  representtnl  in  Hawaiian  walere. 

0«DU  14.  DABTATIB  Baflneiqne. 

Disk  oval,  flat,  with  rounded  angles;  tail  very  long  and  slender,  whip-like  without  fin,  but  oft«n 
with  one  or  2  vertical  membranous  folds;  a  strong  serrated  spine  toward  the  base  of  the  tall;  skin 
more  or  lees  spinous  or  prickly,  rarely  smooth;  teeth  small,  pave<l;  a  few  papilhe  usually  present  in 
the  mouth  behind  the  lower  jaw.  Species  about  30.  Nting  rays  of  larice  sue,  abundant  in  warm  seas. 
Many  of  the  spinous  species  are  nearly  or  quite  smooth  when  young,  tiecoming  rough  with  age. 

/Mc^taRaHnesqae,  Cantleriill  AlcunlNuovlQeti.,  16. 1810  (iuV>^;hi(iiuiiu.-  J(aii]rfialiu  Klein,  llAiy,  Jordan  Ji  ErFmunn. 
fiftieth  Korth  anU  Uld.  Amer..  I,  ta,  1H«6  linXIioiM). 

Vrotii  RaHnE^iie,  Indice  d'lltiol.  SIcll.,  Gl,  ISIO  (»ju>). 

Trigentabalia  BlRitivllle,  Joiim.  Phys.  ISIS,  '.261  {vulgarit). 

Tr^g-m  AdamMin  Id  (Hivler,  Rdgne  Animal.  Ed.  1, 136,  IKI7  (poWinaca). 

HimanlamynWlei &  KeaW,  Wiegmaim'B  Archlv  183T,  4IU  (uumo^), 

Hemibwnn  MiillerA  Henle,  Mag.  Nat.  Hist.,  II.  1838,  80  fbentuilit. 

ftMiRoco  Swalnton.  Claw.  Anim,.  Vol.  II,  ai».  IHSa  toUmcea]. 

AnaeaM/iHi  Ehrenberg  tn  Swalnson.  1.  c,  820  {orbinlarU) . 

Pa^inara  Curler  in  De  Kay,  New  York  Pauna,  Finh.,  373,  1842  (haHata). 

Aonliofif  Garaian  In  Jordan  &tillberl,  Synopals.  66,  IIHS  (piufiiianil;  eorrecled  orthograidir. 

a.  Tall  nllh  a  keel  or  wing-like  expansion  below  only;  aduU  wllb  slout  bncklere  on  baek  and  lall;  tall  rough, 

6.  Tail  not  more  than  lwt<*  length  ol  disk;  body  and  tall  without  large  lubftclea teiera.  p.  t7 

bb.  Tail  more  (ban  twice  length  of  body;  body  and  tail  with  some  large  tuberclea bUa.  p.  47 

DO.  Tall  with  aoarruw  keel  or  wing-like  expaniilon  above,  and  ■  wiiler  one  below HawaiieHiU,  p.  4B 

14.  Dasyatia  sclera  Jenkinu.     Plate  4,  l^g.  2. 

Snout  about  4  in  length  to  base  of  tail;  eye  a  little  over  S  in  interorbitAl  width,  which  is  1.3  in 
snout  or  twice  width  of  mouth;  internasal  width  1,4  in  snout. 

Body  very  rhomboid,  the  width  of  the  disk  being  much  greater  than  its  length,  greatest  width 
somewhat  in  front  of  center  of  length;  head  very  broad,  the  anterior  margins  of  the  disk  nearly  straight, 
very  slightly  undulated;  snout  broad  and  obtuse;  eye  email;  mouth  finall,  only  slightly  uiidulatt-d; 
posterior  margins  of  disk  very  slightly  roun<le(l:  teeth  small,  in  about  26  very  oblique  series  in  the 
upper  jaw;  upper  buccal  flap  with  a  broad  fringe;  floor  of  mouth  with  4  median  shoit  tentacles  and 
each  side  with  2  smaller  ones;  nostrils  large,  the  border  of  the  broad  nasal  flap  with  a  fine  fringe; 
interorbttal  s)>ace  more  or  less  flattened  and  concave  in  the  nii<ldle;  gill-openings  of  about  equal  length, 
the  fourth  level  with  the  greatest  width  of  the  fish;  body  more  or  less  smooth,  except  the  up^ier  surface 
of  the  tail,  which  is  covereii  with  many  asperities;  many  pores  below;  tail  a  little  less  than  twice 
length  of  disk  and  with  a  narrow  cutaneous  fold  beneath,  beginnini;  under  insertion  of  dorsal. 

The  aliove  description  is  from  the  type,  a  specimen  about  41  inches  in  total  length  {lo  bafic  of 
tail  12.63  inches,  length  of  Uil  28  inches),  collected  at  Honolulu  by  Ur.  0.  P.  Jenkins  in  1889. 

Uf  this  species  we  know  but  few  examples.  One  is  described  alxive,  and  another  was  also  taken 
at  Honolulu  by  Dr.  Jenkins.  In  the  latter  the  tail  has  been  severeil  from  the  body.  In  all  essential 
characters  it  agrees  with  the  type.    This  8|iecies  was  also  rcconieil  by  Snyder. 

Dai^Jis  ttiera  Jenkins.  Bull.  U,  S.  F1^  Comm.,  XXII.  IWi  (Si'pt.  A 1W3).  421,  pi.  I,  Honolulu;  l>iiyder.  I.e.  (Jan.  1»,  1904) , 
MS  (Honolulu). 

IB.  Daayntislata  (Garman). 


Disk  quadrangular,  one-fourth  wider  than  long;  anterior  margins  nearly  straight,  forming  a  very 
blunt  angle  at  the  snout,  roundetl  near  the  outer  extremities,  convex  |>osteriorly;  inner  margins 
Straight  a  portion  of  their  length;  ventrals  truncate,  rounded;  snout  produceil,  forming  a  rounded 
prominence  in  front  of  tbe  margins  of  the  disk;  length  from  forehead  lesH  than  width  of  head;  a  line 
joioii^  the  wider  portions  of  disk  passes  nearer  to  the  head  than  to  the  nhoulders;  tail  more  than 
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twice  as  long  as  body,  Bubcylindrical,  without  a.  trace  of  keel  above,  roughened  with  email  tubercles, 
with  an  irreKuIar  series  of  broad-baaed  conical  tubercles  on  each  aide;  a  long  narrow  cutaneous 
expansion  belnw  has  its  origin  opposite  the  beginning  of  the  spine,  and  terminates  in  a  keel  which 
continues  to  the  extremity;  a  pair  of  lar^e,  compressed,  erect  tubercles  immediately  in  front  of  caudal 
spine,  and  a  Ringle  one  over  the  middle  of  the  pelvic  arch ;  these  suggt^t  a  continuous  series  in  larger 
specimens;  3  larger  elongateil  tubercles  with  points  directeii  backward — similar  to  tboHe  of  hnetala— 
occupy  the  middle  of  the  shoulder-girdle;  moiith  curved,  6  (5-6?)  papillie  at  the  bottom;  2  of  these 
are  in  the  middle  in  front  where  usually  there  is  but  one. 

Color  light  olive,  probably  greenish  in  life,  white  below.  Distinguishetl  from  Dani/nlit  vcnlrttra  by 
the  prominent  snout,  the  sha])e  of  the  tubercles  on  the  mid<lle  of  the  lisck,  and  the  narrowness  of  the 
liosterior  portion  of  the  disk. 

l^ength  of  IkmIv  IR,  length  of  tail  3o.3,  and  width  of  pectorals  '20.5  inches.  Collected  at  the 
Hawaiian  lalandf  by  Andrew  Garrett.     (Uamian.) 

I.  October,  1800,  I/O,  HawaiUn  iBlaod*. 
lull.  [T.  a.  Hat.  Uiu.,  No.  IG,  07, 1KN3  |a[Ler  (iHrnun), 


16.  Dasy&tia  liawai«iisis  Jenkins.     Plate  4,  lig.  I. 

Snout  4.5  to  base  of  tail;  eye  about  3.67  in  intcrorbital  space;  inlerorbital  space  broader  than 
length  of  snout;  width  of  tnouth  2.3  in  interorbital  space;  intemasal  space  2  in  head. 

Body  more  or  lesp  circular,  the  width  of  the  disk  a  little  greater  than  its  length  and  its  greatest 
width  a  little  in  advance  of  the  irenter  of  its  length;  head  very  broa<l,  the  anterior  margins  ot  the  disk 
very  slightly  undulated;  snout  very  broad,  only  slightly  pointed;  eye  small;  mouth  very  small,  very 
slightly  undulate;  teeth  very  small,  in  about  30  very  oblique  series  in  the  upper  jaw;  upper  buccal 
flap  with  a  broad  fringe;  floor  of  mouth  with  5  tentacles;  nostrils  large,  the  border  of  the  broad  nasal 
flap  with  a  fine  fringe;  interorbital  space  broad,  more  or  le«s  flattened;  gill-openings  of  about  eijual 
length,  the  fifth  about  level  with  the  greatest  width  of  the  fish;  boily  more  or  less  smooth;  tail  without 
any  asperities;  caudal  spine  broad,  flattened,  the  sides  strongly  serrate;  pores  tiiore  or  less  obsolete; 
tail  about  1.67  longer  than  disk  and  with  a  somewhat  broad  cutaneous  fold  both  above  and  lielow,  the 
latter  beginning  below  Ijaai-  of  dorsal  spine;  pectorals  rounded  obtusely;  ventrals  very  broad,  the 
width  of  their  bases  a  little  less  than  their  height  or  length. 

0<>lor  in  alcohol,  dark  brown  above  with  the  edges  of  the  disk  pale,  or  dull,  and  the  lower  surface 
creamy  white  with  mar^ns  of  the  disk  soiled  or  dirty  brown;  [losterior  margins  of  pectorala  and 
ventrals  with  their  iilges  lielow  very  narrowly  white. 

The  s|)ecimen  ujKjn  which  tbia  description  is  based  was  obtained  at  Honolulu  by  Dr.  Jenkins. 
It  has  a  total  length  of  16.,'>  inches  (5.87  inches  to  base  ot  tail;  tail  10.03  inches)  and  is  the  only 
example  of  the  species  thus  far  known  from  the  Hawaiian  Islands.  It  is  allied  to  Dangatix  dljtleruTa 
Jordan  A  tiilbert,  from  San  Diego  Bay. 

Dntunlirhaimieiuitii-aUiui,  Bull.  V.H.  FIhIi  Conim.,  XXII,  taoi  |Si'p(.  ^,  19031.430,  pi.  I,  Honolulu. 

Family  IX.   AETOBATID*.— The  Eagle  Kays. 

Disk  broad;  pectoral  flns  not  continued  toendiit  snout,  but  ceasing  on  sides  of  head  and  reappear- 
ing in  front  of  snout  as  one  or  2  fleshy  protulierances  (cephalic  fins),  which  are  supimrteil  by  lin 
rays;  tail  very  long,  lilendcr,  and  whip-like,  with  a  single  dorsal  fin  near  its  root,  behind  which  is 
usually  a  strong,  retrnrsely  serrated  i^pine;  nasal  valves  forming  a  rectangular  flap,  with  the  |>osterior 
margin  free,  attached  by  a  frenum  to  the  upper  jaw;  skull  less  depressed  than  usual  among  rays,  its 
surface  raised  so  that  the  eyes  and  spiracles  are  lateral  in  position;  teeth  hexangular,  large,  flat,  tessel- 
lated, the  middle  ones  usually  broailer  than  the  others;  skin  smooth ;  no  <lifferentiated  spines  on  the 
pectorals  in  the  males,  the  sexes  lieing  similar;  ventrals  not  emarginate.  Genera  3;  species  about  20. 
Lat^  sting-rays  inhabiting  warm  »eas,  feetling  chiefly  on  mollusks,  which  they  crush  witli  their  large 
grinding  teeth.    Ovo viviparous. 
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OBiniB  IS.  BTOABODOR  Cutor. 

General  form  of  AetobatU.    Muzzle  entire;  teeth  flat,  broad,  forming  a  single  aeries  correeponding 

to  the  middle  series  in  Myliobatit,  there  being  no  email  lateral  teetli ;  upper  dental  lamina  Htraigbt, 
lower  curved,  the  Utter  projecting  beyond  the  upper;  free  border  of  the  nasal  valve  deeply  emarginate; 
skin  Hmootb.     Tropical  aeas. 
Aetabatat]aTa»D6i  Evemunn,  Fishes  Noitb  >nd  Hid.  Aroer.  I. )«.  1S9G  (aarimrl;  iiol  ol  Blainvllle,  1K]«.  which  cqiiabi 

MyUohalit  Cuvier,  IMT.) 
AeljAalii  UUIIer  &  Henle,  Pla«l08loineii.  17B.  IMl  (ruiriaari):  flrvi  rcnrldlon^  not  of  RIainvilLe.  IKS. 
mofuadim  Cantor,  Cut.  Uahiy.  Plab..  134.  IK90  {aarinnrl):  BiibHIIIiiti'  for  Aeliiliatlt:  reslrii^ted  tn  ai/ulta. 
QimiobaHi  AgBwii,  Proe.  Sort.  Soc.  N»l.  Hlsl.,  VI.  18M  (OpIoUt  2S),  »*.')  fjlitgtitum). 

17.  Stoaaodonnftrinari  (Euphrasen).     SpoUeil  Sting- Rny;  " HUiimAmt."     Fig.  7. 

Disk  nearly  or  quite  twice  aa  hroad  as  long;  tail  very  long,  al>out  2,f>  tinii«  length  of  dixk;  snout 
7  in  length  of  disk;  distance  from  unout  to  eye  10  in  width  of  ditik;  width  of  mouth  10  in  length  of 
disk;  a  long  furrow  in  middle  of  interorbital  space,  deepest  in  front;  spiracles  obliiinely  placed. 


no.  T.— .ItMUDdon  narfnort  lEuphnuieii);  after  Jordan  and  Evcrmann. 

Color  in  life  (No.  033S7)  mostly  bluish  gray  alwve,  olgca  of  finw  slightly  darker;  back  covered 
with  bluish  white  spots,  smalleEt  at  edges  of  fins  and  lai^st  in  middle  of  back;  belly  and  under  part 
of  head  white. 

General  color  of  whole  upper  surface  (taken  from  another  example)  light  chocolate-brown,  every- 
where covered  with  roundish  or  oblong  pearly  or  liluish  spots  cir  bU>t(^hbr>,  largest  about  size  of  eye, 
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amallest  leas  than  half  aa  large;  UD{ler  surface  milkj'  white  except  margin  of  Hnout,  which  is  dark 
gray:  t*il  unitonn  chocolate-brown;  iris  yellitwish  gray. 

This  large  ray,  common  in  most  tropical  seas,  was  obtained  by  us  at  Honolulu  and  Hilo,  and  one 
example  has  been  recorded  by  SUindachner  from  Laysan. 

JI<(janariRariEuphrasen.  Vet.  Ak.Nya.  Hand].,  XI,  17*0.  21T.  Bmil;  after  nartnorf  i>(  HarcKrave. 

Xi^aJblr/eUiim  Bluoh  &  Mthneidpr,  Bj-gt.  Ich.,  361,  pi,  73,  IWl,  Coroisandal. 

Rajn  guUala  Shaw.  Oeneral  Zoology,  V,  28S,  pi.  142. 1W4,  Hadagucar. 

Kaja  ^liupieaculrala  Quoj  ii  Qalmard.  Voyage  <lc  I'lTranie,  Zool..  2O0,  pi.  43.  Kg.  3. 1S24,  Ouam. 

iVjiifobiifU'-ranitrcRUppell,  Npuc  Wlrbclthicre.  Flwh..  10,  pJ.  19,  l\g.  ».  IS3,  IK3.^  (leeih),  Red  Bca. 

jlff.*n/hinriJra8wBliwiin,  Clam.  Ftah..  II,  sai.ltBB;  after  Kuawll,  DO  localUy. 

Ui/liiihotit  nariuari,  Cuvlcr,  lUyne  Anliaal,  FA.  1. 137, 1817  (both  hemiaphcmi). 

ArlnbatU  uarlnari,Kaae¥  &.  Uenle,  ■■iKKloatumon,  1T«,  IMl;  Jordan  £  Eve rmann,  FbihfK  Nortli  and  Mid.  Amcr.,  I.SR.ISSS; 
Slulndachner,  Denke.  Ak.  Wiw.  Wlen,  LXX.  1900,  !>I9  (Laywn);  Evenniuin  &  Marsh.  Fi/ihe^  IMnu  Kl<v>.  67,  Hr-.  4 
and  5, 1900;  Jenklnx,  Bull.  U.  B.  Irish  CoTDin.,  XXII.  1902  (Sept. 'A  1 90S).  121  (IIudoIuIu)^  Snyder,  op.  pit.  (Jan.  19. 
19IM).  m^  (Hdnolulu). 

AHnbaUtJIaoeauM.  UUIIcr  ii  Henle,  op.  rit..  ISO. 

XvIiobaliimamiplmiHrClellMid.  Calcutta  Joum.  Nat.  HUt.  1S40,  60.  pi.  2,  fltt.  I,  Ba7  of  Bengal. 

mmuodon  natiaari.  Cantor,  Cut,  Malay.  Fteh.,  4Si,  lUS*  (Sea  ol  PliiaiiR;  Halayaa  Penltmula;  Singapore). 

OnnUibatiiflngraHm.  ARBwti,  Proc.  Boat.  Soc.  Nat.  HIkI.,  VI,  1858  (Oct.  25),  J8B. 

tfoiuoAolii  ntteaiirit  AgsHiii.  op.  ci(..  3X6,  Hawaiian  lalanda. 

^etoAnfitJa^uvpi  dill.  Ann.  Lye.  NsL  Hist.  New  York,  VIII,  1S8I,  137,  San  Fraaclaco.  CaUforaU. 

AelahaHi  mrlfngrli,  Uill,  op.  cit..  138  (Sandwich  Islandii).    (Coll.  Wilkce  Expl.  Eiped.) 

.1rlu<«(iiIa«nM(ri<l)um«rJl.  Atch.  Ifoa.  PahH.X,  1MI,212,  pi.  20.  Eait  Coaat  Africa. 

Family  X.  MOBULID^. 

Rays  of  enormous  aiie,  with  the  diak  broader  than  long  and  the  pectoral  fins  not  continued  on 
tlie  Bides  of  the  head,  the  anterior  or  cephalic  jmrtion  being  separate,  <leveloped  as  2  long  hom-like 
or  ear-like  appendages;  month  wide,  terminal  or  inferior;  teeth  very  small,  flat  or  tul)eroular,  in  many 
series,  those  of  the  upper  jaw  sometimes  wanting;  eyes  lateral;  nostrils  widely  separated,  their  valves 
united,  forming  a  flap  as  wide  as  the  cleft  of  the  month;  tail  long  and  Htender,  whip-like,  with  a 
single  dorsal  fin  at  its  base  and  with  or  without  a  serrated  spine;  ventral  flns  not  eniarginate;  skin  more 
or  lees  rough;  males  without  differentiate))  spines  on  the  pectorals,  the  sexes  similar.  Ovo viviparous. 
General,  species  about  7.  Ijirgest  ol  all  rays  and  among  the  largest  of  all  flshe«;  found  in  the  tropica! 
seas. 

0«niu  16.  XOBITIiAi  BaflneiqDa. 

Heail  free  from  pectoral  fln,  tmncateii  in  front,  with  the  ce|>halic  fin  on  each  aide  developed  as  a 
straight  horn-like  appendage  pointing  forwaril;  nostrils  widely  separate<l;  mouth  inferior,  wide;  teeth 
in  both  jaws  very  small,  flat  or  tubercular,  in  many  series;  tail  very  clender,  with  a  dorsal  fin 
between  the  ventrals;  the  serrated  spine  present  or  al>sent,  Si>ecie8  about  5;  in  the  tropical  seas, 
reaching  an  enormous  size  and  therefore  not  well  known. 

The  family  name  Manlid^.  must  give  way  to  Mobutida;  inaetnuch  as  the  same  name  is  used  for  the 
group  of  insects  typified  by  the  genus  Mnnlit. 

OpkalopleTat  Dtim«ri1  In  Rlim,  Ichthyo).  Nicp,  H,  1810  tsionin=nliiUulay.  not  of  Ueoflroy  S(.  Ullalre.  IHOD,  a  genua  of  1>lnl!i. 

Mtilyiila  BaHiiesquc,  Indlce  d'ltllol.  Sicll..  81, 1810  {aurlfulala^rtlrulsla]. 

ApltTumt  Ranneaqlle,  op.  oil.,  61  (/nbnmi=cileiilula). 

DiennAn/uii  Blalnvlllc.  Jouni.  dc  Phys.  1816,  262  Imatmlar^alcnliibi) . 

Oephaloplrm  Dmnl^ril  In  Cuvler,  Ri'Kno  Aiiimnl.  Ed.  I,  2,  138.  1817  {gionutj. 

Ptenapluln  Swalimon,  Nat.  HIk(.  Pbh.,  II,  321.  IS3U  {giornaj. 

18.  Uobula  japonica  (Miiller  &  llenle).    " Ifihim&nu." 

On  August  16, 1901,  sonie  fragments  of  2  lar^  sea-devils  were  found  in  the  Honolulu  market.  The 
individuals  liad  l)een  cut  up  and  many  of  the  pieces  sold.  The  left  cephalic  tin  of  one  was  secured 
(No.  03558).     Its  length  fn>in  tip  to  eye  is  1  foot,  and  the  eye  Is  1.25  inches  in  diameter;  distance  from 


,GoogIe 


FISHES   OF   HAWAIIAN   ISLANDS.  51 

eye  to  nasal  opening  7  inches.     From  other  pieceH  si'en  it  appeal?  that  the  color  on  the  dorml  Hi)rfaci> 
was  a  light  gray;  ventral  surfftce  whitieh;  ebin  very  rough;  mouth  evidently  inferior, 

Theee  fragments  are  not  sufficient  for  ileAnite  identification,  Th«y  reeemble  MtAnla  japvmca  (MQI- 
ler  ii  Henle),  a  species  known  from  Japan,  a  f<i.'tu8  of  whieh  was  obtained  by  Dr.  Jonla:i  at  Miiaki. 
Jf.  tmlee  (Kuasell)  haa  been  recordeil  fr()m  the  East  IndieB,  ('oromandet  coast,  etc.;  and  M.  hihlU 
(Miiller  &  Henle)  from  the  Indian  Ocean.  Our  speciex  is  probably  identical  with  it.  jitpmiica,  but  of 
this  we  can  not  be  sure.  It  is  ealknl  "  Hfhimilnu"  by  tlie  local  tixhermen,  a  name  which  they  apply 
also  to  Sloa»odon  varinnH. 
0)tlialiipln-a  jnpnnica  UUIler  &  Henle.  Platrii^I 
INcfrirf.iijt  jnpiraim.  OiliilUer,  C«l.,  VIII.  1%,  18 


Suhclass    HOLOCERHALI.— The  Chimeeras. 

Skeleton  mrtilaginous.  Uill-cavity  with  4  defts  within,  hut  having  only  one  external  opening, 
which  is  covered  by  a  fold  of  skin.  No  spiracle*;  mouth  inferior;  jaws  with  teeth,  confluent  iuUi 
bony  plates;  upper  jaw,  palate,  and  hyomaodibuUr  coalescent  with  the  skull;  intestine  with  a  spiral 
valve;  i^cloral  fine  normally  developetl,  placeil  low;  ventral  fina  alidominal,  with  claspers  in  the 
male;  <lerivative  radii  sestiile  on  the  siiies  of  the  Itasal  bones  of  the  limlm;  skin  scateless,  \tn  nkuciferous 
system  well  developed.    This  group  contains  a  single  order,  Chimieroidei. 

Order  E.  CHIM^^IROIDEL— The  Chimreroids. 

Characters  of  the  onler  included  above.     The  group  contains  one  existing  family,  Chimferidie. 
Family  XI.  CHIH-ERID/E.— The  ChiniKras. 

Body  elongate,  rather  robust  anteriorly,  tapering  posteriorly.  Head  compressed;  mouth  small, 
inferior,  the  upper  lip  deeply  notched;  nostrils  confluent  with  the  mouth,  separated  by  a  narrow 
isthmus;  jaws  with  the  teeth  confluent  into  4  bony  laminte  above  and  2  below;  no  spiracles;  pec- 
toral fins  free,  placed  low;  ventral  fins  abdominal,  many-rayed,  provided  in  the  male  with  claspers; 
donal  fir  usually  divided,  anteriorly  with  a  very  strong  apine  which  is  grooveil  behind;  caudal  fin 
tow,  fold-like;  skin  naked,  rarely  somewhat  prickly;  lateral  line  present,  usually  with  numerous 
branches  anteriorly;  3  free  gills  and  2  half  gills,  1  on  each  side;  isthmus  moil  erate;  gill  rakers  small. 
Oviparons,  the  egg  cases  long,  elliptical,  with  silky  filaments,  (ienera  4;  s|)ecies  alxiut  7.  Fishes  of 
singular  appearan(«,  found  chiefly  in  the  i<etis  of  the  cold  regions.  Numerous  extinct  genera  are  also 
referred  to  this  family. 

Q«Diu  17.  CHIILXRA  Liiuiani,     Elephant  Fiihei. 

Head  somewhat  eompreasetl,  the  snout  hluntish,  protruding,  fleshy,  not  anne<)  at  tip  with  an 
appcnilage;  eyes  very  large,  lateral;  teeth  rather  strong;  lips  thickish,  the  lower  with  a  Irenuni; 
lateral  line  simple  on  the  iKHly,  but  forking  anteriorly,  forming  several  series  of  mucous  tubes  on  the 
heail;  male  with  a  clulMihaped  cartilaginous  hook  on  the  hea<l  al>ove  the  snout;  this  hook  is  curve<l 
forwani  ami  downwani,  and  is  armeil  at  its  tip  with  decurveil  spines;  its  tip  fitting  into  a  depression 
in  front  of  the  eyes;  females  without  this  appendage;  gill-opening  small;  pectorals  moderate;  ventrals 
rather  large,  with  large  bifid  claspers  in  the  male;  male  also  with  rough  appenilages  at  the  base  of 
ventrals,  protruding  from  a  sheath  of  skin;  first  dorsal  triangular,  |irece<led  by  a  strong  spine,  which 
is  grooved  behind  and  serrated  on  its  edges;  second  ilorsal  and  caudal  fins  low,  often  more  or  less 
notched;  tail  extending  in  the  line  of  the  axis  of  the  l>o<ly,  more  or  less  jiroduceii  in  a  filament  at  tip. 
Skin  smooth.  Fishes  of  singular  apitearance;  mostly  of  the  northerii  seas;  not  valnetl  for  foo<l.  The 
single  llawaii&n  species  is  fully  deecribed  in  Section  II  of  Ibis  work. 
CKuni  LlnDKUx.  9y«l.  Nat..  Ed.  X,  23r,,  ITAS  (monntn-n). 
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Subclass  XKLEOSTOMI.— The  Xrtie  Kfshes. 

Skeleton  usually  bony,  sometimes  cartilaginous;  skull  with  sutures;  meuibrane  bones  (opercle, 
preopercle,  etc. )  present;  gill-openings  &  sii^le  slit  on  each  side;  gills  with  their  outer  edgee  free,  their 
basesattached  to  bony  arches,  normally  4  pairs  of  these,  the  Hftb  pair  being  typically  tnodilied  into  toolh- 
bearing  lower  pharyngeals;  meilian  and  paired  fine  developed,  the  latter  with  distinct  rays;  o\'a  email; 
no  clampers;  heart  develoi)ed,  divided  into  an  auricle,  ventricle,  and  art«rtal  bnib;  lungs  imperfe<-tly 
•leveloped  or  d«¥i™ded  to  form  a  swim-bladder,  or  entirely  absent. 

Omitting  orders  not  yet  known  to  be  represented  in  Hawaiian  waters  we  have  the  following 
analysis  of — 

rt.  Body  eel-nhaped.  provided  wtlh  very  manf  (100  to  IM)  rerlebiK:  htbIw  mlnule  or  wsnUng;  no  venlial  flnn;  glll- 
openiDKi  rcnrlrl«d;  gill-arrhes  4  pain,  ttiv  hliinmna  being  modlfled  as  pharyngeal  liones;  palalo- 
plerysold  sroh  prcHeni:  premBilllartoi  airoptafed:  maxlllarlc*  lateral,  more  ur  le«  confluent  wKh  ihe 

paUUnea:  Hhoulder-ijirdle  not  attached  to  skull ..Apodri,  p.  73 

oa.  Body  not  truly  eel-ahaped;  the  vertebiB!  ukobIIt  In  moderate  ur  rathvr  laixe  number  {U  to  IM);  ventral  flna  iimially 
prewnt;  Rill-openlngiityptcall]' ample;  premailllary  alwayH  prvaen I,  and  maxillary  uraaliyH):  Rhoulder- 
glrdle  nmr  the  cranium,  usually  but  not  always  altached  to  It;  hyporooracold  and  hypoforacoid  well 
developed,  not  coalescent. 
b.  Gill-arches  with  the  bonea  leduoed  In  number:  air-bladder  without  duct;  rentrals  abdominal  or  mibabdomlnal.  If 
present:  no  meaoooracold. 

c.  ailU  pectinate;  glll-i^ienlnKS  large;  donal  and  ventral  usoally  with  aplne* Htralbraiieltll,  p,  IM 

«:.  (illla  tufted;  glll-opeDlngH  very  Bmall;  opercle  a  simple  plate:  HklD  with  bony  plates XopAoArawMf.  p.  117 

bb.  a  ill-arches  normal, 

d.  Ventrals  abdominal;  pcrtoial  fliu  loscrled  low;  floa  without  B|dnes. 
e.  Air-bladder,  if  present,  with  pneumatic  duct;  lower  pharyngeals  separate;  anterior  vertebnc  not  modified: 

mesocotacoid  typically  present ItMfiondyli,  p.  fa 

a.  Atrblndder  without  pneumatic  duet;  lower  pharyngeals  fully  united SjmeuluffaalJii.  p.  Ill 

dd.  Ventral  flns  usually  anterior  In  pualUon:  iplncs  usually  pnscnt  In  the  lliu;  pectoral  fins  not  on  the  plane  of  the 
abdomen:  parietal  l>aneH  usually  separated  by  the  supisoDclpllal,    (Hplny-rayed  Bube*  chleSy.) 

/.  Fecloral  Bns  not  pedlenlale.  the  gHI-openingii  in  trout  of  them ArauUiopltri,  p.  1ST 

/.  [Nwloral  fins  pedlculate,  the  baml  bones  reduced  in  number  and  elongate;  gills  In  the  aills  of  the  pectorals. 

IkilimlaN.  p.  M6 

Order  F.  ISOSPONDYLI.— The  Isospondylous  Fishes. 

Soft-rayed  fishes  with  the  ajiteiior  vertebree  simple,  tinmodified,  and  without  auditory  ossiclee; 
symplectic  present;  no  interclaviclee;  opercular  bones  diettnct;  pharyngeal  bones  simple  above  and 
below,  the  lower  not  falciform;  mesocoracoid  arch  always  well  developed,  as  in  the  Ostariophyei  and 
the  Ganoidei,  forming  a  bridge  from  the  hypercoracoid  to  the  hypocoistnid;  bones  of  jaws  developed, 
the  maxillary  broad,  always  distinct  from  premaxitlary  and  forming  part  uf  margin  of  upper  jaw;  no 
barbels;  shoulder-girdle  well  developed  and  connected  with  the  cranium  by  a  bony  post-tetnporal; 
gills  4,  a  slit  behind  the  fourth;  atr>bladder,  if  present,  with  a  pneumatic  duct;  doi«al  and  anal  fins 
without  true  spines;  ventral  fins  abdominal,  Bometinies  wanting:  scaler  usually  cycloid,  eometimcs 
ctenoid,  ocixtsionally  wanting;  no  developed  photophores;  adipose  fin  present  or  absent;  a  large  group 
comprising  most  of  the  marine  soft-rayed  fishes,  excepting  those  found  in  the  deep  sea,' these  com- 
posir^  the  degenerate  grotip  called  Iniomi.  Some  of  the  forms,  as  Elopidte,  Albuliils?,  elf.,  show 
analogies  with  the  ganoid  allien  of  tlie  Cycloganoidei.  This  indicates  the  descent  of  the  Isospondyli 
from  a  ganoid  stock,  Aniioidei,  and  from  this  order  or  its  ancestors  doubtless  all  the  bony  fishes  have 
sprung. 

PAMILIBB  OP   ISOSPONDTLI. 

I.  Inotpoadiili:  Mesocoraroid  arch  developed,  the  connection  of  tbeahoulder-glrdle  with  the  cranium  perfect, 
o.  Dorsal  fln  Inserted  mon- or  lesi  before  anal  (rarely  slightly  behind  it):  shore  Kshe*  or  river  flsheii,  usually  silvery  in 
coloration  and  wllb  the  Bkolcloii  firm:  gular  plale  present,  between  branches  of  lower  jaw;  mouth  large; 

teeth  present,  all  pointed;  axillary  xcalesand  sheaths  large EU/pfd^.  p.  Hi 

aa.  nular  plate  none. 
b.  Lateral  line  well  developed. 
t.  Teeth  present:  noacceKwry  branchial  organ:  mouth  small,  horizontal ABmlidr.  |i.  54 
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rr.  Tetth  none;  no  accesaory  branchial  organ  bchlad  Ihe  gill-c«Tlty Omnirlje,  p.  S6 

lib.  Lateral  line  wanling:  Do  gular  piaW. 

a.  Mouth  moderate,  tennlnal,  the  niailllnry  of  aboul  3  piei-e«;  etomaoh  nnt  giitard-ltke Ctupeidr,  p.  fM 

dd.  Mouth  mblnferior,  very  large,  below  a  tapering  pig-like  snout:  mailllaty  veiy  long Rigraulldr.  p.  69 

II.  Ituomi:  Mesocoracold.  UBiiall]'  abortive  or  obsolete,  the  connectkm  of  the  shoulder-glnlle  with  thernnliim  Imperfect. 
a.  Poal-temporal  connected  with  back  o(  cianlum  near  aides;  no  pbutophorca  or  barbel:  adlpoee  On  present:  body  not 
very  elongate;  anal  dlstlnrt:  Kales  prenent. 
b.  Maxillnry  very  narrow,  rudimentary  or  obeolete:  bypoconcoldi  nol  divergent:  pxeudobranrhls  present. 

.SKTUNtonfbfjF.  p.  Bl 

bb.  Maxillary  well  developed,  dilated  behind:  peeudobroDChis  present:  perlorals  normal Aulapidr,  p.  M 

aa.  Foet-temporal  Impinging  upon  occiput. 

c.  Vertebne  and  neural  epinea  normal,  not  projecling  from  the  Hesh  in  front  of  the  donal  t\a:  pbotopborcs  present; 
barbel  wanting. 

if.  Premaxillaries  forming  entire  margin  of  upper  jaw:  body  Real]';  operelex  complete MgelapMdie,  p.  S7 

dd.  Premailllartes  not  forming  the  whole  margin  of  upper  Jaw,  the  maxillary  entering  Into  it:  body  naked;  oper- 
cular appeistus  Incomplete Maaroliiiiiil,  p.  70 

ee,  Vertebne  or  neural  eplnee  projecting  through  akin  of  back  In  front  of  doraal  An;  body  short,  deep,  comprened: 
pholopborea  present;  mouth  obliquely  cleft  or  subvertlcal ^HernojjtvclUdi,  p.  71 

Family  XII.  ELOPID^.— The  Tarpons. 

Body  elongate,  more  or  leea  compressed,  covered  with  silvery  cycloid  scales;  head  naked;  mouth 
broad,  terminal,  the  lower  jaw  prominent;  premaitillaries  not  protractile,  short,  the  tnaxillaries  form- 
ing the  lateral  margins  of  the  upper  jaw;  maxillary  composed  of  about  3  pieces,  extending  back- 
ward beyond  the  eye;  aa  elongate  bony  plate  between  the  branches  of  the  tower  jaw  (analogous  to 
the  galsr  plate  in  Amia);  bands  of  villifbrm  teeth  in  each  jaw  anil  on  vomer,  palatines,  pteryiioids, 
tongue,  and  base  of  skull;  no  large  teeth;  eye  targe,  with  an  adipose  eyelid;  opercular  bones  thin, 
with  expanded  membranaceous  borders;  a  scaly  occipital  collar;  gill -membranes  entirely  separate, 
tree  from  the  iethraua;  branch iostegals  numerous  (20  to  35);  gilirakers  long  and  slender,  pseudo- 
brancbiic  present  or  absent;  belly  not  keele<l  nor  serrated,  rather  broad  and  covered  with  ordinary 
Bcales:  lateral  line  present;  dorsal  fin  inserted  over  or  slightly  behind  ventrals;  caudal  fin  forked;  no 
adipose  fin;  dorml  and  anal  depressible  into  a  sheath  of  scales;  pectorals  and  ventrals  each  with  a 
long  accemory  scale;  paiietal  bones  meeting  aloiig  top  of  head;  pyloric  ca>oa  numerous.  Genera  it, 
species  about  5,  forming  2  well-marked  subfamilies,  both  widely  distributed  in  the  tropical  seas.  The 
species  are  not  much  valued  as  food,  the  flesh  being  dry  and  bony. 

0«nai  1 B.  BL0F8  UniiBiu.     The  Tenpoiuden. 

Body  elongate,  covered  with  thin,  small,  silvery  scales;  dorsal  fin  slightly  l>ehind  ventrals,  its 
last  rays  short,  the  fin  depressible  into  a  sheath  of  scales;  anal  fin  smaller,  similarly  depreestble; 
pectorals  and  ventrals  moderate,  each  with  a  long  accessory  scale;  opercular  bones  thin,  with 
expanded,  membranaceous  borders;  a  scaly  occipital  collar;  lateral  line  straight,  itu  tubes  simple; 
peeudobranchise  present,  lai^;  vertebne  43+29=72.  Large  fishes  of  the  open  seas,  remarkable  for 
tlie  development  of  scaly  sheatlis.  The  young  are  ribbon-shaped  and  elongate,  passing  through  a 
aeries  of  changes  tike  those  seen  in  AthMla. 
£lopi  Unnxuii.  Syn.  Kat.,  Ed,  Xtl,  SIS.  1766  (mur 
Mngilomom  LacJpMe.  Hint.  Nat.  Polw.,  V,  aW,  IH 
TruhmoUu  Rafloesque,  Analyse  de  Nature,  gs,  181 

19.  Elopa  aauruB  Linnteus.    Fig.  8. 

Head  3.75;  depth  about  5;  D.  25  (counting  rudiments,  ot  which  there  are  7);  .4. 16;  P.  IS;  V.  15; 
vertebne  47 -[-16  =  66;  scales  14-tl6-17,  cotmtingto  middle  of  belly;  eye  nearly  5  in  head,  or  1  in  suout 
or  interarbital  space;  mouth  a  little  over  1.75  in  head;  pectoral  1.75;  veutral  a  little  more  than  pec- 
toral, less  than  2;  least  depth  of  caudal  peduncle  3  in  head. 

Bodyelongate,  compressed;  head  compressed,  elongate,  pointed;  snoutshort,  pointed,  moreor  less 
rounded  al)ove;  eye  rather  lai^,  with  broad  adipose  eyelid  covering  a  good  portion;  maxillary  very 
long,  expanded  backward  beyond  the  eye,  and  with  several  longitudinal  ridgee;  teeth  in  broad  patches 
or  bands  in  the  jaws,  also  along  edge  of  maxillary,  and  on  the  vomer  and  palatines;  tongue  large 
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rather  lonK,  tree  in  front;  mmtrils  vUibk  totietlier;  interorhital  wpai-e  flalteneii  and  witli  a  cruple  ol 
riilges;  gill-openingu  lai^;  gillmkerH  ti  -\- 15,  long,  tlie  uutiir  giurtion  niorviir  leseeliglitlyexpaiiileilur 
enlargiMJ;  ptwiidob ranch iw  numerouH  and  rather  Hhort;  inleatiiie  titniiglit,  witbuut  any  o involutions i 
)ieritoneum  silvery;  scales  email,  of  even  site;  baMiH  of  dorsal  and  anal  with  broad  scaly  eheathttr  pec- 
toral with  Bcaly  flap  more  than  half  length  oF  head;  ventral  flap  scaly,  more  than  half  length  of  fio; 
lateral  line  continuous,  superior  at  Hrst  and  then  runnin);  midway  along  Hide  of  caudal  peduncle;  origin 
of  dorxal  nearer  baee  of  caudal  than  tip  of  snout,  slightly  Iwhind  base  of  ventralt<,  the  anterior  rays 
elevated;  origin  of  anal  a  little  behind  tip  of  doreal,  the  anterior  rays  longest;  caiiilal  deeply  forked, 
the  lobes  pointe<l;  pectoral  rather  short,  reaching  warivly  halfway  to  origin  of  ventrals;  ventrals  a 
little  shorter  than  pectorals,  reaching  more  than  halfway  to  anal;  caudal  jieduncle  rather  long, 
compreeeetl. 

This  is  one  of  the  greatest  of  game  fishes,  in  the  i-stiniation  of  anglers  who  have  hail  the  goo<l 
fortune  to  fish  for  it  on  the  coast  of  Florida,  and  will  doubtless  prove  one  of  the  most  interesting  of 
Hawaiian  liehea  to  Hporternen  who  visit  those  island?. 

This  description  U  from  a  siieciinen  (No.  04im),  11  inches  long,  from  Honolulu.  We  have 
examined  many  examples,  some  of  them  taken  by  Dr.  Jenkiiw  at  Hcmuluhi  in  1889,  and  otheni 
dre<ige<l  in  the  same  locality  in  November,  189tl,  by  the  AlOalrou.  Jordanand  Snyder  obtained  it  in 
the  same  locality  in  1»00. 


Fid.  K—Elnpr  muru'  I.lnnFCU^:  allet  Jordan  nn<l  Eveimanii. 

Ktojwmunu  UnmeuK,  Syn.  Nat.,  Ed.  XII,  SIH,  ITOa,  Carolina;  Oflnthfr,  Cat.,  VII,  470,  ISW  (Ciilm;  Jamaica;  St.  Croii;  South 
Ameiliii;  VApeufUowl  Hope:  ^Andbar:  l>Jld<la:  IMnaiiK;  f'liOia) ;  Jordan  ii  Evermann.  PIkIiui  Nurth  and  Mid.  Amur., 
I,  no.  1N96;  Sttiiidacliner.  l>cnl!».  At.  Wl*.  Wien.  LXX.  1900.  filS  (Honululii);  Fowler,  I'rw.  Ac.  Nai.  Sol.  Phlla. 
1900.  4M  (Hawaiian  iBlanrlii) ;  Evennnnn  &  Manh,  FLthcK  of  Porto  Klco,  KI,  ttg.  II.  IIKW;  Jordan  &  Kvonuann,  Am. 
Fiwd  and  Oaiau  FiKhex,  «6.  Bgute.  IWl:  Jenkins.  Bull.  U.  S.  Floh  «:uinm..  XXII.  190!  (Sept.  Si.  1903),  IXt  (Honolulu), 
and  of  mo»t  Buthon. 

ArgcHtina  earoliiia  Llnna'iw.  Sj-M.  Nat..  Ed.  XII,  M9,  IT66,  Carolina  (on  \hv  Ilaratgiu  mmar  bahamaitU  of  CaU^aby). 

AvgcHlitiaiHaelmala  Forsk&l,  D«cr.  Anim.,  68,  ITT.%  Dtldda,  Arabia. 

itagaimuiTHB  annn-atniUna  Lacf'pide,  HIM.  Nat,  l\iias..  V,  3M,  1MM.  South  Carolina. 

Eliiy  iNfrmft  Milchlll.  Tisna,  Lit.  and  I'liil.  Soc.  .V.  Y..  I,  IHl.S.  445.  New  York. 

ElalH  indiau  Hwalntmn,  Clasn.  FIhIi..  II.  »r.t.  ]t)£9  (after  InaKi.w  (it  Ruasvll,  Flshisi  ul  VlugB|iatam.  11.  63.  Ilg.  1T9.  IBM. 
nonbliioinlul).  Vliat>P*t>'». 

Hujw  mjH^nt  Smith,  )loa1.  H.  Africa,  pi.  7,  IMi<,  Cape  of  Oood  Hope. 

£tu]M;n(rpanureiu  RIchardBOU.  K-blh.  China.  »ll,  IH4B.  China. 

Family  XIII.  ALBULI1)/E.— The  Bonefishes  or  LadyGshes. 

Body  rather  elongate,  little  compressed,  covered  with  rather  small,  brilliantly  silvery  scales; 
head  naked;  snout  conic,  suixjuadrangular,  shaped  like  the  snout  of  a  |iig,  and  overlapping  the  small, 
inferior,  horizontal  mouth;  maxillary  rather  strung,  short,  with  a  distinct  su[)|ileniental  lione,  elippii^ 
under  the  uiemhrunous  edge  of  tlie  very  broad  preorhital ;  pretiiaxillarie^  short,  not  protractile;  lateral 
margin  of  up|M;r  jaw  formed  by  the  maxillariet^;  Iwthjawe,  vomer,  and  palatines  with  bimds  of  villiform 
teeth;  broad  jatches  of  coarse,  blunt,  paved  teeth  on  the  tongue  liehiud  and  ou  the  sphenoid  and 
pterygoid  Iwnes;  eye  large,  median  in  heatl,  with  a  bony  riiige  above  it,  and  almost  covered  with  an 
annular  adipose  eyelid;  ij;)er(^le  moderate,  firm;  pre<iiM>rele  ivith  a  broad,  fiat,  memlirauaceous  edge, 
which  extends  iiaekward  over  the  !««;  of  operclc;  psi'udolirauchiie  prc^-nt;  gitirakerw  shirt,  tuliercle- 
like;  gill  ■membranes  entirely  Keparale.  free  tmiii  the  ii^lhmu^;  branchioBleKals  alwiut  14;  a  fold 
of  skin  across  gill-membranes  anteriorly,  its  posterior  free  ci.!ge  crenate;  no  guiar  plate;  lateral  line 
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present;  belly  not  marinate,  flattish.  covere<l  with  ordiimry  xralis;  dormi  fln  moiIeittt«,  in  front  of 
ventrals,  ite  membraneB  scaly;  no  adipose  fin;  anal  very  sJiiall;  caudal  widely  forked;  pyloric  (ivca 
numerous;  parietal  boaea  meeting  along  top  of  head;  vertebnc  numerouH,  43-t-28=70.  A  ningle 
species  bnown,  found  in  all  warm  aeas. 

In  this,  and  prohttbly  in  related  fainiliee,  the  young  pass  through  a  metamorphoBia  analogous  to 
Ihat  Been  in  the  Conger  E!els;  they  are  for  a  time  elongate.  Imnd-shaped,  with  very  Hnialt  head  and 
looBe,  transparent  tiseuea;  from  this  condition  they  bei'ome  gradtially  shorter  and  uiorp  compaet, 
shrinking  from  3  or  3.5  inchea  in  length  to  2  inches.  Acconiing  to  Dr.  Gilbert,  this  proce*«,  like 
that  seen  in  various  eele,  is  a  normal  one,  through  which  all  individuals  imas.  In  the  (iulf  of  Cali- 
fornia, where  these  fishes  abound,  these  band-shaped  young  are  often  thrown  by  the  waves  on  the 
beach  in  great  inaesee. 

0«niii  IB.  ALBVLA  (Omnov)  Blooh  *  Schneidtr.     Th«  Bonaflshai. 

The  <'haractera  of  this  gentis  are  included  aliovi;.     Only  one  S[)eciet4  known. 

(»n«rA|nu-u<Noieinan.  Act.  Sclccl.,  III.  3!U,  17^7  (notiblnomfal). 
.llftttAi  <ir>.ncjw,  Z.«>phyl,.  IW.  1J63  (nonblromfnl). 
.IJbu/ii  Bldcli  &  SL-hnddi^r,  Syst.  IcMh.,  132.  llWl  leoaorlii/aeiii=vulpei). 
£slyrjR>u  Lac^pMe.  Hlat.  Hat.  Poiss..  V.  -Id.  1603  (b'liuiiin^vtlpri'). 
(HnuDtdu  Cuvler  In  Agudi,  Bp<i  Piec.  Biadl.,  iS,  K1S  (farikali^vuliKi). 

20.  AlbulaTolpes  (Linnieus).     Bonr-Jiiiti;  "Oio."     Fig.  9. 

Head  3,75  in  length;  depth  5;  P.  15;  A,  8;  scalt*  9-71-7;  upper  lobe  of  caudal  the  longer;  a 
broad  Imnd  of  peculiar,  elongate,  membranaceous  scales  along  middle  line  of  back;  accessory  ventral 
scale  large. 

Bri  11  iantty  silvery;  olivaceous  above;  back  and  sides  with  faint  streaks  along  the  rows  of  scales; 
tins  plain;  axils  dusky.  Length  IS  inches  to  3  feet.  Tropical  seas,  on  sandy  coasts,  almost  universally 
distributed  and  generally  abundant.  A  beautiful  ami  active  lish,  in  most  plactw  little  valueil  as  fix>d, 
but  in  some  regions,  as  Key  West,  highly  appreciated.     Highly  eeteeminl  au  a  game  lish. 


Fja.9.~Albulaviilpti!,L[DDiKW);  utter  Jordan  unil  l^wnnniiit. 

We  have  a  number  of  specimens  from  Honolulu  and  llilo,  all  of  which  have  the  streaks  on  the 
back  and  upper  suKace  dark  and  well  defined.  We  have  also  examined  s[«dmens  lakeii  at  Honolulu 
by  Dr.  Wood,  and  others  from  the  same  locality  by  Jordan  and  Snyder. 

aoxniliiaUarta:m,3ya.  Nnt..  Bil.  X,  3t3, 175tt.  Babimmm  Ibtued  ou  (he  boiiollBh,  ValiKtbahamaituniCiiUxbi). 

Argntlina  gtomodonta  FunkU,  Dewript.  Anldisl.,  68,  1775.  Djidda.  Anbl*. 

:'yimdatargenlruiV\<xti  !i  Schneider.  Synt.  Ichch,.  398, 1801,  Aila. 

Ctupfa  braiUienri*  Bloch  &  Schneider,  op.  ciL.  «7,  Brull. 

AOrala  /wutrht/nchui  Bloch  ,1:  Schneider,  op.  elt.,  432.  Antillei  (afler  <:r«now}:  Streeu.  Bull.  (T.  S.  Nut.  Hue..  No.  7,  76,  1877 

(Honolulu);  Gilnther,  Bep.  Shore  Fleh..  Challenger,  Zool.,  I.  part  VI.  61, 1880  (Hilo). 
.IJbHtepfHNttn^BlachABehnclder.  op.  cit.,  pi.  H6,  Anlill». 

Amia  imnnriil'ibi  Bloch  &  Schneider,  op.  clC,  451.  South  Amerlu:  sitcr  MambO  o(  PArm. 
BulyHnHt  batiana  L»W>pMe.  Hint.  Hat.  Polsi,.  V.  46.  IHB.  11a  de  Franca. 
AraerUim  tj,h„ma  Lws^pMc.  op.  cit.,  V,  3«6,  1803.  Mediterranuo. 
Clapta  mlemxphala  l^dfUe.  op.  cit.,  4%,  Hartiaiqua;  on  a  diawlng  by  Plumier. 
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Gtomodattar^alU  AgB»ti.  Spli  Mac.  Bniil..  49,  lab.  XXII,  flg.  i.  and  tab.  XXIV,  flg.  2.  \ia>.  BiibU. 
HMgrautii  bahimuii  AgwuLi,  op.  ell.,  48.  pi.  24,  flit.  2,  B*bla. 
BiUirtBin  gl'.wHloiUiit.  RQpiKill,  Ncue  Wlrbelihiere,  Fish.,  (lO,  pi,  20,  fig.  8,  isas. 
£I>>I)i{Bu(ir4uru)!7iaM'(I(»iliu,  Swainson,  Clam.  Fiiili.,  II, -JSS.  lg3R:  no  dencrtpllon. 
Btat  argenteut,  FninMr  In  Llchlciuteln,  Desctipl.  Animal..  1%.  1»44  [Tahlll), 

Albtila  maenuxphala  Cuvler  Ji  Valencicnnen,  Hist,  Nat,  Pol».,  XIX,  324,  IS46,  San  Domlnio;  Martlnlqu 
^IbuJa  purrx  Cuv let  i£  Valenclciuies.  op.  cil..  339,  Bahia,  Rio  Janeiro,  Martinique 
'    AOmbigoreeruiiCa\'\etli\a.lvnclenaef.ofi.r\l..Ml.  Gorac. 

Atbiila  baimnut.  Cuitei  &  Valenciennee.  op,  ell,.  345  (Ik  di^  FiancPl, 

ABmia  nrogtiiiiaira  Curler  &  Valenciennes,  I,  G.,  3.ia,  New  Ouinea. 

ABnda  leminiwia  Cnvlcr  &  Valenciennes,  I.  e,,  361.  New  Guinea. 

Albiia  trvthnKheiioi  Cuvler  &  Valenclennen,  1.  c„  852,  Friendly  lalaoda. 

Albula  fatUeri  Cuvler  it  Valenciennes.  I.  c.  354,  Tahiti. 

AOiala  natmla  tironow  in  fira/.  Cat.  FlHh.Cull.aronovr.lgS.  IKM,  American  an<l  Indian  oi 

CoiKir*BB«au«  gUmodon.  Bleaker.  Atlan  Iphth..  VI.  Kt,  pi.  270.  flg,  1, 1K70-72  (Java,  Madura,  B 

Billion,  Celebes,  Obl-major,  Amboyna,  Sapama.  Ceram.  New  Uulnea). 
AOnUa  ffloaodonia.  Eluniinger,  Verb.  Zoo).  Bat,  Oea.  Wien,  lltTl,  «02  (Red  Seal:  Steindachnet,  Dcnks.  Ak.  WIss.  WIea. 

LXX,  1900.  SIS  (Honolulu), 
Allmlavidpa,  Jordan  &  Gilberl,  Synopfla,  25B,  1883^  Jordan  &  Evermann.  Fliihcs  North  and  Uld.  Amer.,  I.  411, 18W;  Ever- 

mann  &  Marah,  Fishes  of  Porto  Kleo,  tU,  tig.  II,  1900;  Jordan  ii  Kvermaiiii,  Am,  Food  and  Game  FlBhes.  88.  figure, 

11102;  Jenklni,  Bull.  V.  S.  Flsb  Comm.,  XXII.  1»02  (Sept,  23,  l«B),  432  (Honolulu);  Snyder,  op.  elt  (Jan.  19, 1904), 

lai  (Hanalel  Bay.  Kauai). 

Family  XIV.  CHANID/E.— The  Milk-fishes. 

Bodyoblong,  compressed,  covered  with  small,  firm,  adherent  scales;  lateral  line  distinct;  abdomen 
broad  and  flattlsh;  snout  depresaetl  mouth  small,  antenor,  the  loner  jaw  mth  a  small  symphyeeal 
tubercle;  no  teeth;  premaxillary  joiniHl  to  upper  antenor  edge  uf  maxillary  eye  with  an  ajlipose 
eyelid;  gill-mem branea  broadly  united  free  from  the  Htlunus,  branchiostegula  4;  pseudohranchife 
well  developed;  an  acceesory  branchial  organ  in  a  cavil)  behind  the  gill-cavitv;  dorsal  fin  opposite 
the  ventrals;  anal  fln  shorter  than  the  dorsal  iimioiie  membrane  of  nsophagus  raised  into  a  spiral 
fold;  intestine  with  many  convolutions  \ertebra.  about  45  Colortition  silvery  Lai^  fishes  of  the 
warmer  part^  of  the  Pacific.    One  genus  and  3  species  known. 

Omiu  so.  CHAKOS  Lae4pM«. 
Characters  of  the  genus  include<l  above. 
ChatuM  Lac*p*de,  Hinl.  Nat.  PoIbs..  V,  39S,  1K03  faratilnit). 
/,u/<«fdrn(KObliRii[>ptll,  AUasRcisoNiinll,  AtrlkH,  1!,  lira  (.-ftan'«). 
PlycholepiiGny,  DieHunbach's  Travels  In  New  Zealand,  11,  21ti,  about  1X43  (in/nuinciKl. 

31.  Ohanos  chanos  (Forsk&l).     Fig.  10, 
Miltfifh;  "Aim:"   "Awi-aini;"   "Aiixikalnmntu;"   "I'wxuxt." 

Head  4.4  in  length;  depth  4;  D.  ii,  12;  A.  ii,  »;  scales  12-86-14;  vertebne  19-1-26  =  45;  eye  3.5 
iu  head;  snout  3,5;  maxillary  4,3;  pectoral  1.6;  ventral  1,8;  caudal  .3  longer  than  head;  doraal  1.25 
in  head;  B.  4. 

Aspect  of  a  large  cyprinoid.  Bo<ly  elliptical,  nioilerately  conijiressed;  caudal  peduncle  slender, 
head  pointed,  rounded  alxive;  eye  and  si<le  of  head  covered  by  a  lai^,  transparent,  imperforate, 
adipose  eyelid;  mouth  small,  lerminal,  toothlew,  transverse,  lower  jaw  included;  maxillary  broad, 
slipping  under  the  adipose  preorbital,  without  supplemental  bone;  opercle  truncate  behind;  pseudo- 
hranchia;  very  large;  gillrakers  fine  and  flexible,  very  cloM  set,  rather  long;  bones  of  gillrakera  flexible; 
gill-arclies  all  connected  hy  membrane;  lateral  line  well  developed;  scales  firm,  cycloid,  with  strongly 
marketl  longitudinal  stria-;  scales  rather  lai^,  hard,  firm,  enameled,  becoming  bony  when  dry,  used 
by  the  Indians  for  ornamental  work;  dorsal  inserted  somewhat  nearer  snout  than  base  of  caudal,  before 
ventrals,  its  flrst  ray  falcate,  its  last  produce<l  in  a  short  filament,  longer  than  pupil;  base  of  fin  with 
a  large  scaly  sheath;  )>ectoraI  and  ventral  each  with  scaly  axillary  apjiendage;  anal  similar  to  dorsal, 
but'  much  smaller;  pectorals  and  ventrelf  rather  small;  cauiial  very  long,  forked  to  the  base,  its  lobes 
subequal,  straight;  l)ase  of  fin  with  small  a'ale;  ventrals  somewhat  falcale. 

Color  in  life  of  example  from  Moanalua,  silvery,  bluish  olive  above;  upper  fins  dirty  whitish; 
lower  fins  soiled  cream  color;  lower  lobe  of  caudal  with  some  yellowish. 
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Color  in  alcnhi>l.  ^n'eenish  above,  the  sides  brilliantly  silvery,  fine  more  or  lees  darkened;  inside 
of  veutmls  ami  pectorals  blackish. 

Length  2  to  5  feet.  Pacifii;  and  Indian  oceans,  on  sandy  shores,  north  to  the  Hawaiian  Islands, 
where  it  is  abundant.    Our  specinicnn  from  Hunohilii  are  alt  under  a  foot  in  length. 

We  have  recently  received  from  Mr,  Berndt  a  sinf^ular-looking  specimen  extraordinarily  short 
and  deep.  It  is  apparently  a  dwarf  or  hunchback  example  of  this  species.  It  has  a  nnuTh  shorter 
and  <leeper  head  and  body  than  the  species  usually  pOBBes><es  and  thn  scales  are  narrower,  but  in  other 
respects  it  differs  but  slightly  from  the  ordinary  type.  Heail  3.4;  depth  2.5;  depth  of  caudal  peduncle 
7.5;  length  of  caudal  1.6;  pectoral  4;  ventral  5;  eye  3  in  head;  interorbital  width  2.33;  snout  3.5; 
I).  12;  A.  9;  scales  76,  26,  21  in  front  of  dorsal. 

The  awB  is  one  of  the  most  important  food  fishes  of  the  Hawuian  Islands.  It  occurs  about  the 
various  islands,  but  is  most  abumlant  around  Honolulu.  It  is,  next  to  the  mullet  (Ama  ama),  the 
moflt  common  species  fieqaenting  the  artificial  ponds,  into  which  it  runs  with  the  mullet  and  with 


Fia.  10.— Chanot  ehaam  i  F^ndiM). 

the  tide  and  is  restrwneil  in  the  same  way.    It  is  held  in  esteem  as  a  food  fish,  but  we  know  nothing  of 

its  inline  'lualitietj.     Like  the  mullet,  it  is  known  by  different  names  at  different  agfm.     The  yoimfc  are 

calle<l  "puawa;"  those  of  medium  si^e  "awaawa;"  those  of  ordinary  commercial  sLte  "awa;"  while 

very  lArge  individuals  are  "awa  kalamoku." 

Maija  cAsixH  FoiskU,  Descrlpt.  Animal.,  74, 17T5.  Red  So  it  DJiddl,  Anbii. 

ataniui  arabicui  LHCfpMe,  Hist.  NaI.  PoisB..  V,  396,  ]S0»,  Aribln. 

LnbHliim  rlumoe,  HUppell.  Atlas  2U  der  Rclse  Im  Nardl.  Alrimi,  IS.  pi.  b.  flg.  1,  U2», 

CypHnut  pala  CuvIlt.  lUgne  Animal.  Ei).  2,  II,  22,  Ki»;  alter  Ruasell. 

Cf/prtnai  bilo  Curler,  op  cit..  122:  Bfti'r  Kasscll, 

Lnrifniiryloalcai  Bennelt.  Proc.  Zool.  9oo.  Lond.  18S2.  IM.  Ceylon. 

CkiiuM  ntatn  Curler  &  Valenclcimcii.  Hial.  Nat.  PoIbs.,  XIX,  194, 1846,  lis  d«  France. 

Chaaom  cAJiiropbru*  Cavier  &  Valcnclcnnca.  op.  cil..  1H5.  Hadtpolam. 

IHaww  mir/ialU  Curler  &  Valenclennea.  op.  dt.,  IB*.  Vliagapatam. 

Omn'U  orieattilu  KQhl  In  Cuvlcr  &  Valenciennes,  op.  eit..  197,  Red  Bea. 

atanoir  rypriiKtta  Carlcr  &  Valenciennes,  op.  dt..  198.  Honolulu;  Hawaiian  Ulanda. 

OoiKu  •alnuiatui  Ciiiier  t  Valenciennea,  np.  dt.,  XI.  1846,  between  New  Caledonia  and  NorTolk  Uland;  Oiinther,  Rep, 

Shore  FLih..  Chall..  Zool.,  I.  part  VI.  61,  1880  {Honolulu). 
Uueitcat  i  Plyrhnlepir)  mlmaiKii',  Oray.  In  IHeflenlMCh  Trav.  New  Zeal..  II,  218. 
ButiriHHt  arfftiUfui  Jeidun.  Madras  Joum.  Lll.  Sol,.  XV,  1849.  S4S.  Madras. 


u  Bleekcr.  Euum.  Pise.  Arch.  Ind..  1«0,  t8M.  East  Indies. 
nos.  KliiiudnRer,  Verh.  Bat.  Zool.  Qen.  WIen.  1871,  605:  Jordan  &  Erermann.  FIshta  North  and  Hid.  Amer..  1. 
.  IKSe:  SIcindHChticr.  Denks.  Ak.  Wl<s.  Wien,  LXX,  1900.611  (Honolulu):  Jenkins.  Bull.  I'.H.  Flnh  Comni,,  XXII. 
2  (Sept.  23,  1903),  43!  {Honolulu):  Jordan  i&  Snyder,  Prac.  U.  8.  Nat.  Mus.,  XXVIII.  1904  (Oct.),  123  (Honolulu). 
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Family  XV.  CLUPEIDf .— The  Herrings. 

Body  obloiiKnr  elongate,  inoreor  leas  compreaeed,  covered  with  cyrloiilor  pectinated  ecales;  \nA\y 
gometiiiiee  rounded,  Bometimee  cutnpreeseil,  in  which  case  it  ie  often  anne<l  with  bony  serratuive;  hea<;l 
naked,  ueuatly  coinpre«ee<l;  mouth  rather  large,  Uirniwial,  the  jawe  about  equal;  maxillariee  furtuinK 
the  lateral  margins  of  upper  jaw,  each  comiK>s©d  of  about  3  pieces;  premaiillariea  not  protractile; 
teeth  mostly  small,  often  feeble  or  wantiuf;,  varioufly  arranged;  adipose  eyelid  presentor  altsent;  gill- 
rakers  long  and  slender;  gill-nienibraaes  not  connecteil,  free  from  the  isthmus;  no  gular  plate;  gills  4, 
a  slit  behind  the  fourth;  branch iostegals  usually  few  (S  to  15);  posterior  lower  part  of  opercular  region 
often  with  an  angtilar  emarginatjon,  the  tips  of  the  larger  branch iost^als  Ijeing  abruptly  truncate; 
peeudobranchiss  present;  no  lateral  line;  dorsal  fln  median  or  somewhat  posterior,  rarely  wanting:  no 
adipose  tin;  ventrale  moderate  or  small  [rarely  wanting);  anal  usually  rather  long;  caudal  (in  forke<t; 
vertebnc  40  to  5«.  Genera  about  30;  species  150;  inliabiting  all  seas,  and  usually  swimming  in  immense 
schools;  many  species  ascend  (reeh  waters,  and  some  remain  there  pentianently.  The  northern  and 
frenb-waler  spei^ies,  as  in  many  other  families,  differ  from  the  tropical  forms  iu  having  a  larger  num- 
ber of  vertebral  eegmente. 

Ocnni  81.  BTSUians  BiMker. 

Body  elongate,  snbcylindrical  or  somewhat  <i>mpret«eil;  abdomen  rounde<l,  not  comprened  or 
serrated;  snout  |Kiinled;  adipose  eyelid  covering  the  eye  wholly  without  pupillary  slit;  mouth 
terminal,  of  moderate  width,  Iorme<l  as  in  Clupea,  but  the  majtillary  more  slender;  teeth  mu<lerate,  in 
patches  on  jaws,  palatines,  pterygoids,  and  tongue;  gill-membranes  separate,  with  numerous  flue 
branch iostegals;  peeudobranchiie  well  developed;  pyloric  appendages  numerous;  scales  cycloid,  entire, 
and  very  deciduous;  pectoral  and  ventral  fins  shielded;  no  lateral  line;  dorsal  fin  rather  long,  of  IH 
to  20  rays,  placed  entirely  in  advance  of  ventrals;  anal  fin  low,  of  moderate  length;  caudal  cleeply 
forked;  the  scales  of  the  breast  more  or  less  adherent,  dilated  and  forming  a  membranous  I'entral  flap 
which  covers  the  closed  pectoral  lins,  leaving  only  the  dorval  edges  and  the  extreme  tips  of  the  fins 
visible;  axillary  scales  very  large,  that  of  pectoral  extending  nearly  to  its  tjp,  that  of  ventml  reaching 
slightly  farther  than  tip  of  tin;  lateral  scales  extending  continuously  on  center  of  caudal  dn  almost 
to  margin  of  middle  rayn. 

ElTumeut  Blwker.  ViTh.  Bal.  Ccn.,  XXV.  4K,  1«»3  imirr-p«i). 
;^iWR»(aRoBaSmilhEigenmaan,Amer..Vm.,  February,  IS91,  153  (nUumojM). 

22.     Etrutneua  micropus  (Schlegel).     "  Makiaira."     Fig.  11. 

Head  4.6  in  length;  depth  6.5;  D.  20;  A.  II;  P.  16;  V.  fl;  scalesabout  52;  eye3  in  hea.1;  snout  3.5; 
mandible  2;  interorbital  si>ace  4.3;  maxillary  'i\  width  of  head  2  in  its  length;  P.  1.5  in  head;  V.  2.67; 
least  depth  of  caudal  peiluncle  3.07  in  head. 

Body  elongate,  eubcylindrical,  somewhat  compressed;  head  elongate,  compressed,  pointed;  snout 
long,  pointed,  flattened  above,  the  sides  somewhat  compressed;  eye  large,  covered  by  the  thick  adipose 
eyelid;  mouth  small,  terminal,  the  mandible  very  slightly  projet^ting  when  the  mouth  is  close<t;  teeth 
in  fine  villifomi  liands  on  vomer  and  palatines,  those  in  jaws  minute;  maxillary  slipping  under  the 
preorbital  ridge  and  extending  posteriority  a  little  beyond  the  anterior  edge  of  eye;  nostrils  together 
on  npiier  side  of  snout,  much  nearer  its  tip  than  anterior  edge  of  eye;  interorbital  space  and  top 
of  head  flatteneil  and  with  ritlges  forming  an  elongated  W;  preopercle  with  radiating  branching 
mucous  canals  giving  a  striate<l  appearance;  opercles  more  or  less  smi>oth;  gill-openings  large,  mem- 
branes free  from  isthmus;  gillrakere  long,  slender,  and  fine;  gill-filaments  longer,  Sne,  and  the  pseudo- 
branchiffi  also  long;  peritoneum  pale  or  eilvery;  scales  all  more  or  less  deciduous,  mostly  falling  off  in 
alcoholic  Bi>ecimens,  rather  large,  cyi^loid,  thoee  between  the  pectorals  and  ventrals  forming  a  thin 
broad  fiap;  both  pectorals  and  ventrals  with  long  pointed  scaly  flaps  but  little  shorter  than  the  fins 
themselves;  origin  of  dorsal  nearer  tip  of  snout  than  base  of  caudal  by  1.3  eye  diameters;  anal  flu  very, 
small,  its  origin  about  midway  between  origin  of  ventrals  and  base  of  caudal;  lauilal  rather  »iinall, 
deeply  emarginate;  pectorals  rather  short,  about  2.,'>  in  aiwi'C  to  ventrals;  ventrals  small,  behind  tip  of 
depressed  dorsal,  and  2  in  space  to  origin  of  anal;  caudal  peduncle  compressed. 
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-(Ailor  in  lift;  (Nii.  0S-£i2),  Hteel-ulivt:  above,  sklti  xliKlitly  yftlluwiah,  Itelly  nilvery;  centerH  ii(  scales 
above  with  a  (lisiiionj-sliapwl  darker  ulive  l>li>tt;li,  there  fontiinit  linen  alonn  the  rows  of  waileH;  tip  of 
xnoiit  iluaky;  fiDH  {aIi;,  not  yellowialii-base  of  jxautoral  n  little  iluaby;  aonie  diuky  ahadiog  on  caudal; 
veDtrals  |>ale. 

0>li)r  ill  alL-oliul,  brown  abuve,  the  lower  aurfacc  uf  txHly  xilvery  white;  doreal,  cikudnl,  ajid  baaal 
IKirtiiin  uf  pectoral  thisky,  iiortionx  uf  tlie  latter,  toother  with  the  otlier  Hus,  jnle  or  whitish;  e«ch 
scale  oil  lack  with  a  dark  browiiiHh  B|M)t;  t'nm  of  snout  and  inandible  dusky  Imiwu. 

ThiH  dnKriptiou  from  an  extuuple  from  IIoiiululu,  alKmtU.25  inches  lonj;.     Uiir  uiuubrous  epeci- 


Fia.  ll.—ElruTieiamliTopu  (Schlcgel);  aiter  »ebli«el. 

menu,  all  from  Honoliihi,  range  in  length  fn>ni  '.i.lH  to  9,25  inches.  I'pon  comparing  them  with 
Japauicse  cxamiilw,  we  are  nnatile  to  iletect  any  HjieinHi'  differeni'ej".  We  lia*'e  alno  exaiiiineii  ^iieci- 
lueiiB  ■Ire.lged  by  the  Albntrrm  oft  Ilonokilit  in  November,  l«tW,  others  taken  by  Dr.  Jenkins  at 
Honolulu,  IHK!),  an<t  "till  others  by  Doctor  Woixl. 

(iNpmninnjituSchlFiii'l,  Faiins  Jnponlcn,  rulnt..  286.  ijI.  107.  Og.'i.  IMH,  Japan. 

BramfHt  niinvpiK,  Bleokcr.  ViTh.  Bal.  Uuii.,  XXV,  1M3.  i»  (Japan):  UILnthur,  Cat..  VII.  MT,  1x614  (Japanl:  Jcnklnm  Bull. 

r.  S.  Flflb  Oiiiini.,  XXII,  leO'J  (Scpt.  W.  IWm.  tfi  (Honolulii);  Siiyiler,  I.  r.  (Jan.  lU.  ISOI),  6:21  (Uonolutu). 
PrrkiHiia  -llum-p*  RoA  Smith  ElKeiiDianii,  Amer.  Nut..  1M91, 1S3.  San  Dlaga,  California. 

Family  XVI.  ENGRAILID^.— The  Anchovies. 

Botlyelonpitu,  more  or  less  compressed,  covered  with  thin  cycloid  scales;  head  compreeseil;  mouth 
extremely  large,  more  or  It^se  obliijue,  usually  overlappeil  by  a  jiointed,  conijiresseil,  pi|c-like  snout; 
fcajie  very  wide,  ttie  maxillary  very  long  and  slender,  formed  of  about  'i  pieces,  extending  backward 
far  U'hind  the  eye,  in  tiome  species  liehind  the  head;  premaxillaries  not  protractile,  very  small,  firmly 
joiiieil  to  the  maxillaries;  teeth  usually  small,  soractiniea  obsolete,  usually  Hne  and  even,  in  a  single 
rtiw  in  each  jaw;  canines  sonietimea  present;  eye  large,  well  forward,  without  adipose  eyelid;  pre- 
orbital  narrow;  operclee  thin  and  membranaceous;  gillrakere  long  and  slender;  branch iostegalfl  slender, 
7  to  14  in  number;  gitl-nienibrnnes  se[)arate  or  joineil,  free  from  isthmus;  [iseudobranchiie  present;  no 
lateral  line;  belly  roun<le<t  or  weakly  serrate;  fins  various,  the  dorsal  usually  short  and  median;  no 
adi|>i«e  fin;  caudal  forked.  Small  caniivorous  shore  fishes,  usually  swimming  in  lar^  schools  on 
nndy  shores;  ahumlant  in  all  warm  seas,  oci«Htonally  enterinjt  rivers.  Thij  group  is  often  regarded 
as  a  Hiil>family  under  the  Ctiijtei'Ia;  from  which  it  differs  in  no  character  of  high  importance. 

A   lai^  family  of  attout  SO  sjiecieB,  only  one  of  which  ia  thus  far  known  from  the  Hawaiian 

Orau  ax.  AHCHOVIA  Jordan  k  EvamuuL 

Body  oblong,  i-onipreeseil,  covere<l  with  rather  targe,  thin,  deiuduou!!  scales;  belly  roundt-d  or 
weakly  coniiiremed;  snout  conical,  compressed,  projecting  beyond  the  very  large  month;  maxillary 
narrow,  little  movable,  usually  formed  of  S  pieces,  eittending  backward  far  l)ehin<L  the  eye,  to  the 
base  of  mandible  or  beyond,  not  beyond  eill<openint;:  premaxiltaries  very  small;  teeth  small,  sDb- 
Mjual,  present  at  all  apes,  usually  on  the  jaw?,  vomer,  palatintfi,  and  ptervgoidii;  anal  fin  moderate 
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free  from  caudal  (its  rays  12  to  40);  no  pectoral  fllamentd;  dorsal  inBerte<l  about  midway  of  Ixxiy,  jiiis- 
terior  to  ventrals;  pectorals  and  veiitrals  each  with  a  large  axillary  scale;  adipuae  eyelid  obnolete; 
vertebni!  about  40  (40-42)  in  apeciee  examined;  flesh  rather  pale  and  dry,  more  or  lew  traneluceat; 
bonee  Grm;  pHeudobraiictilie  present;  hranchioHte^le  0  to  14;  gillrakera  loni;  and  slender;  gill-mem- 
branea  aeporate,  free  from  the  narrow  isthmus.  Specieu  about  50;  small,  carnivorouH  ehore  fishes, 
ewimmit^  in  large  echools  on  eandy  shores  of  ail  warm  seas,  occasionally  entering  rivera.  Most  of 
them  are  marked  by  a  broad,  distinct,  silvery  band. 

Stoltphonu  Biceker,  Ned.  Ti]dii.  DIetk..  Ill,  186-1,  303  (jniwniciu.-  not  r>[  LaW-pMc.  whwc  i^nlejiliom  japonifut.  utter  Boul- 

tiiyn,  bplon»ts  loBlecker'a  genua  ^raW/oWen). 
Aaelun^  Jordan  &  Evvrmann,  PlBheH  Nnrlh  and  Mid.  Amer..  I,  US,  1S9G  (Oclnbcr  »)  {marmUptiloUt). 

SS.  AnclioTiR  purpurea  (Fowler).     "Nthu."    Fig.  12. 

Head  2.67  in  length;  depth  5.67;  D.  13i  A.  17;  P.  13;  V.  7;  eye  3.5  in  hea<l;  snout  4.67;  maxillary 
1.25;  pectoral  1.88;  ventral  2.75. 

Body  elongate,  compressed;  head  elongate,  laterally  compresecd  and  pointed;  snout  short, 
rounded  at  tip;  eyes  lateral,  anterior  to  center  of  head,  greater  than  stiout;  mouth  lar;ge,  the  long 
maxillary  produced  backward  beyond  the  poflterior  margin  of  eye  but  (ailing  some  distance  short  of 
gill-opening,  the  pig-like  snout  projecting  well  beyond  the  tip  of  niandible;  teeth  in  the  jaws  sntall, 
fine,  extending  all  along  the  lower  edge  of  the  maxillary;  noatriln  <;loi>e  tt^ther,  about  midway  in 
snout;  interorbital  space  a  little  convex;  gill-openings  large,  the  isthmun  long  and  narrow,  fonning  a 
narrow  keel  in  front;  gillrakera  about  18  4-28,  very  long,  slender,  pointed,  the  longest  nearly  equal  to 


FIG,  12, — AnehfrtHa  purpurfa  (FowIpt). 

eye;  gill-filaments  rather  shorter  than  the  gillrakers;  pseudobranchiie  moderately  large;  intestine 
short  and  straight;  peritoneum  black;  scales  large,  cycloid,  deciduous,  falling  off  in  preserved  eicam- 
plee;  pectorals  with  scaly  fla|ie;  origin  of  dorsal  a  little  nearer  tip  of  snout  than  bane  of  cawlal,  and  a 
little  behind  origin  of  ventral;  oripn  of  anal  behind  base  of  last  dorsal  ray,  the  first  mj-s  of  fin 
encroaching  bat  little  upon  tip  of  depressed  dorsal;  base  of  andl  1.67  in  head;  cau<lal  deeply  emargi- 
iiate;  pectoral  short,  about  equal  to  snout  and  eye;  ventrals  a  little  in  advance  of  don>al  and  reaching 
a  little  more  than  half  way  to  anal;  caudal  peduncle  rather  long,  compressed,  its  least  depth  a  little 
over  3  in  head. 

In  alcoholic  specimens  there  is  a  broad  silvery  longitudinal  band  from  heail  to  base  of  caudal, 
rather  broader  posteriorly;  head  silvery;  dorsal  and  caudal  markc<l  with  fine  narrow  wavy  series  of 
pale  brownish  dots  fonning  crues-bars.  This  description  from  an  example  2.5  inches  long,  taken  in 
the  market  at  Honolulu. 

We  have  lar^  seriee  of  this  species  from  Honolulu  and  Hilo,  at  each  of  which  places  it  is  very 
abundant.  Dr.  Jenkins  obtained  a  number  of  examples  at  Honolulu  in  IS89.  It  was  also  dredged 
by  the  Albatrota  in  that  vicinity  in  1896,  and  a  number  of  examples  were  obtained  at  Kailua,  December 
31,  1899,  by  Mr.  Richard  C-  McGregor.  The  types  are  2  specimens  (Nos-  23329  and  23330,  JUus. 
Phila.  Acad. )  each  about  2.4  inches  long,  collected  by  Dr.  Wm.  H-  Jones. 
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Tbis  Bpedee  ia  well  marked  and  has  a  broader  silvery  lateral  band  than  either  Anchm^  rom- 
mertoniana  or  Anehxma  itchana.     While  the  anal  rays  agree  with  the  tatter,  the  fin  of  commtrsoniima  IB 
still  longer.     The  ineertion  of  the  anal  fin  also  is  more  in  advance  in  both  itchana  and  eommersoniana. 
i-owler,  Pioc.  Ac.  Nat.  Gel.  PhilB.  1900,  49T.  PI.  XIX,  Og.  1.  Sandwich  lilanda. 

iklos,  Boll.  L'.  S.  Flsb.  Comm..  XXII.  1902  (9«p(.  23. 190S),  432  (Honolulu^  Synder,  1.  c.  (Jan.  19.  ia04|. 
BOX  (HoDolDlu). 

Suborder  INIOMI.— The  Lantern  Fishes. 

Soft-rayed  fishes  with  the  anterior  vert«bne  simple,  unmodified,  and  without  auditory  ossicles; 
sympiectic  present;  no  interciavicles;  opercular  apparatus  sometimes  incomplete;  pikaryngea!  bones 
unmodified;  gill -openings  ample;  mesocoracoid  arch  wanting  or  atrophied;  bones  of  jaws  variously 
developed,  the  maxillary  sometimes  cognate  with  the  premaxillary;  nhonlder-girdle  with  its  poet- 
temporal  not  normally  connected  with  the  skull,  but  touching  it  at  or  near  the  nape;  gills  4,  a  slit 
behind  the  fourth;  air-bladder,  it  present,  with  a  duct;  dorsal  and  anal  fins  without  true  spines; 
ventral  fins,  if  present,  abdominal;  scales  mostly  cycloid,  often  wanting;  adipose  fin  present  or  absent; 
skeleton  moetiy  very  weakly  ossiflwl;  pholiiphores  present  in  most  species. 

Marine  fishes,  mostly  inhabiting  the  oceanic  abysses,  closely  allied  to  the  typical  Itotpondylt,  but 
lacking  the  mesocoracoid  and  having  the  connection  of  the  shoulder-girdle  with  the  cranium 
imperfect.  In  the  character  of  the  mesocoracoid,  most  of  these  fishes  agree  with  the  eels  and  with  the 
Ifaptomi  and  the  spiny-rayed  fishes.  These  latter  have  the  post-temporal  differently  attached.  This 
suborder  is  a  provisional  one,  an<l  its  members  may  be  reunited  with  the  Itospondyli  or  otherwise 
distribnted  when  the  osteology  of  the  different  families  is  known.  Boulenger  relegates  those  which, 
like  flynodut,  lack  the  mesocoracoid  to  the  Haplomi.  These  lack  also  the  orbitosphenoid,  characters 
of  the  Isospondyli  and  the  Berycoidei. 

Of  the  18  (aroilies  of  this  order  as  here  defined,  only  5  have  representatives  in  the  Hawaiian  fauna 

Family  XVII.  SYNODONTID^.— The  Lizard-6shes. 

Body  oblong  or  elongate,  little  compressed,  covered  with  cycloid  scales,  rarely  naked;  month  very 
wide,  entire  margin  of  upper  jaw  formed  by  the  loi^,  slender  premaxillaries,  the  latter  mostly  rudi- 
mentary or  obsolete,  never  wideneil  at  tip;  teeth  mostly  cardiform  on  both  jaws,  tongue,  and  palatini; 
tanines  rarely  present;  large  teeth  usually  depressible;  no  barbels;  opercular  bones  usually  thin,  but 
complete;  gill -membranes  separate,  free  from  isthmus;  branch  iostega  Is  usually  numerous;  pseudo- 
branchi«e  present;  gillrakers  tubercular  or  obsolete;  no  orbitosphenoid  or  mesocoracoid;  lateral  line 
present;  adipose  fin  present,  rarely  obsolete;  dorsal  fin  short,  of  soft  rays  only;  pectorals  and  ventrals 
present;  anal  fin  moderate  or  long;  caudal  forked;  skeleton  rather  well  ossified;  air-bladder  small  or 
wanting;  intestinal  canal  short;  udes  sometimes  with  phosphorescent  spots  or  phoiophores;  egga 
inclosed  in  the  sars  of  ovary  and  extruded  through  an  oviduct  Genera  about  10,  species  about  40, 
mostly  inhabiting  shore  waters,  some  of  them  descending  to  the  depths. 

Three  genera  and  about  4  species  known  from  Hawaiian  waters. 

a.  Veni  !>1i)[titlv  nearer  base  o[  caudal  Iban  axil  ol  pecloral;  head  short,  blUDt,  compremed Traehiiiiietphaliii,  p.  61 

oa.  Vi'nt  murh  nearer  base  of  caudal  than  base  of  ventrals;  head  dsprcsaed,  with  flat,  triangular  Hnoue. 

A.  Ttvlh  nn  the  palatines  In  aidngle  band  an  each  side .i .Vyiuidui,  p,  63 

U.  Teeth  on  the  palatines  in  a  double  band  on  each  >jde .Snurtijo.  p.  6& 

Omiu  U.  TBAOHDrOCIPEALIIB  OUl. 

This  genus  is  closely  related  to  Sipiodm,  from  which  it  differs  chiefly  in  form  and  in  the  relative 
development  of  the  fins.  Body  stout;  head  short,  blunt,  compressed,  its  form  much  as  in  the  geuus 
TVncAinta;  vent  well  forward,  very  slightly  nearer  base  of  caudal  than  base  o(  venlrals,  under  tip  of 
but  dorsal  ray;  teeth  as  in  Synodui,  but  slender,  smaller,  and  closely  set;  lower  jaw  projecting.  A 
angle  species  is  known,  widely  diffused  in  the  tropical  seas. 

r.,&3,  lS6t  Ims/upt):  name  only;  ant  defined  by  Jordan  &  Gilbert 
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34.  Tracluiu>c«pbaluB  mjropa  (Forater).     "Kawelea;"   "Wfltn."     Fig.  i:j. 

Head  3.-5  in  length;  depth  5;  D,  13;  A.  IB;  P.  12;  V.  8;  scales  4-5^-5;  width  ot  head  only  a  very 
little  tew  than  twice  ibi  len«th;  depth  of  head  l.tt  in  its  lenglli;  snout  1. 5  in  eye;  eye  'A  in  maxillary; 
maxillary  1.85  in  head;  interorbital  space  1  in  nnoiit,  1.5  in  eye;  pectoral  2.125  in  head;  ventral  1;  bane 
of  anal  3.67  in  body;  length  of  dcpn»«eil  dorsal  3.75. 

Body  elongate,  coinpreBseil,  deepest  forward  or  al>ont  the  noi:k,  gradually  tapering  backward  with 
a  long  tail;  head  large,  elongate,  deep,  coinpreswed  laterally,  the  upper  profile  very  Itlunt,  gibbons  in 
front;  the  lower  protile  a  rather  long  shallow  convex  curve  from  tip  of  nnont  to  below  |>ei'toral;  snout 
very  short,  blunt,  obtiine;  eye  fniall,  its  posterior  rim  nearly  midway  in  space  Ixitwecn  tip  of  snout  and 
end  ot  maxillary,  the  latter  considered  in  the  vertical  until  level  with  tip  of  snout;  mouth  eleft  very 
large  and  <ibii<|ue,  the  maxillary  long,  with  its  posterior  jMirtion  gradually  constricted  iintJl  it  Is  much 
narrower  than  at  middle  ot  its  length;  mandilile  very  large,  the  rami  l>roa'l  and  powerful;  Miw  broad, 
thin;  Iceth  in  jaws  sharp,  more  or  lets  unequal,  in  double  serief ;  in  upi>er  jaw  the  outer  series  more 
or  less  cnnct«k!d  by  the  bn«icl  lije;  in  the  lower  jaw  those  in  inner  series  the  larfter;  no  vomerine 
teeth;  those  on  palatines  in  iv  single  series;  tongue  a  triangular  ridge,  tree  in  front,  with  a  triangular 
patt^h  of  depresaible  teeth  alKive,  and  with  a  single  tueilian  series  extending  liackward  over  the  Iwisi- 
branchials;  nostrils  close  together  on  the  sides  of  snoiil,  tJie  anterior  with  a  i-iliated  flap;  int«rorbital 
space  deeply  concave,  each  ot  the  supraorbital  ridges  raiseil  in  front;  top  of  bea<l  more  or  less  rugOM;, 


Fia.  13.  -  TVarAdtooepftoiiu  mj/ojH  (Forelcf);  nllcr  Jontan  unrl  EvcrmBnn. 

also  the  posterior  lower  border  of  orbit;  gill-openings  large,  the  membranes  free  from  isthmus;  no 
gillrakers,  the  inner  surface  of  the  branchial  arches  covered  with  minute  a!'i>erities;  gill-tilamiwt^ 
short;  no  pseudobranchiie;  peritoneum  silverj-;  scales  laiWi  cycloid,  6  rowsoni'heek,  a  number  along 
edge  of  preopercle  and  on  opercle;  occiput  scaly,  rest  of  heail  liare;  scales  l)otweon  vcntrals  forming  a 
broad  scaly  flap;  scale  at  axil  ot  pectoral  somewhat  pointed;  vcntrals  with  a  scaly  flap  2.5  in  length  of 
fin;  lateral  line  slightly  decun'0<l  at  first  and  then  straight  along  side  to  liase  ot  caudal ;  originof  dorsal 
nearer  tip  ot  snout  titan  origin  of  adi])ose  fin  by  an  eye  diameter;  length  of  last  liorral  ray  half  the 
length  of  first  developeil  ray  and  when  depressed  the  tip  of  firyt  developed  ray  reaching  0.75  length 
ot  depressed  fin;  atlipose  dorsal  nearer  tip  ot  last  depresHsl  dorsal  than  Imse  ot  caudal;  origin  ot  anal 
midway  between  axil  of  |)ectoral  and  base  ot  caudal,  and  liehind  base  of  last  tlonail  ray;  caudal  deeply 
forked;  pectoral  small,  tip  not  reaching  origin  of  ilorsal;  ventrals  very  long,  reaching  origin  of  anal, 
inserte<l  a  little  liefore  tips  of  [)ectorals. 

Color  in  life  (No.  032.33),  jwle  grayish,  silvery  Iwlow;  side  ot  Iwck  with  3  wavy  atri|)cs  of  dull 
yellow,  each  wlged  with  ilarker  olive,  the  nplH'rmost  most  wavy,  joining  its  (ellow  across  the  back  in 
about  12  irregular  crossbars  of  dirty  yellow,  edged  with  darker,  the  intersimccs  i>early-bluish;  lielow 
the  lowest  yellow  streak  are  2  very  taint  similar  streaks  lost  in  the  while  c<ilor  of  the  side;  head  with 
streaks  continued  from  the  sides  but  fainter;  top  of  hiwl  motlle<l  sanil-color;  an  oblique  jet-black 
s[N)t  on  the  scapular  region;  dorsal  with  2  faint  cross-streaks  ot  light  yellow  and  2  of  pearly-blue, 
besides  2  or  3  dark  dots;  caudal  faint  yellowish;  lower  Una  whitish;  the  ventrals  creamy. 
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Thia  description  from  a  large  example  (No.  03&99),  8.75  inches  long,  t&kea  at  HMo.  Many  speci- 
mens were  obt^Deil  from  Hilo  and  Honolnlu.  Vie  cad  not  Heparate  T.  Hmbatu*  from  T.  Irachlimi  of 
Jajian  or  T.  mi/i^  o(  tlie  Atlantic.     Probably  all  constitute  a  single  epeciea. 

Kalmo  mjwjM  Forsler  In  Schneider,  Syst.  Ichlh..  421,  IMl,  St.  Helena. 

Otmenu  lemniitaltu  Lacf  pMe.  Hint.  KBl.  PoiM..  V.  23«,  1«03,  HurtlDlque;  ufter  Pliimler. 

fHuna  frunnifu  ARMslz.  Pise.  Braxll.,  Si.  tab.  XLV,  llfJS,  BruU. 

Sanrvtiuyi/pi,  CiitIlt,  K^ttnu  Animal,  Ed.  II,  S«g,  IS29  (aller  Porster);  titinlher,  ChI..  V,39N,  ISM  (CnUi,  Juutca,  JBpui, 

Amboynn,  llnsng,  MauriliDB.  Fort  Jarknon). 
SaMn«(tm6n(inEydoui*9oiileyet,  Voyage  Bnnlie.  Polm,,  199,1841,  Hawaii. 
liiNnM  IrnrAiBui  3clilef:e1.  Fauna  JaponIc»,  IVilss.,  231,  pi.  IDS,  ttg.l.  1842,  Japan. 
Sauna  brerirotlru  l-wy.  Uemorlaa,  11,  306,  IWO,  Cub*. 
iV»'ri>"n!'<V*.Blivker.  Allanlchtb.,  VI,  1&3.  pi.  278.  Ag.  S.  BTO-IHi!  (Sumalra.  rlnaue,  Atngka,  Ball.  Celvlm,  Batjan, 

Ambo>-na,  CVram). 
T^lrAfHoo7lAaIIW(Il!/"fl^JonlaIl.Proc.  U.S.  Nal.MnH.,  XIII.  1890,  311;  Jonlan  A  Evcrrnann,  FKhei  North  and  Mid.  Amer., 

1, 633, 1896:  Evcrmnnn  &  Manh.  Flah«i  «t  Porto  Rln>.  91. 1900;  JcnlUnix.  Bull.  V.  S,  FInh  <:onim.,  XXII.  IWi  (Sept. 

33.  1903).  433  (Honolulu);  Snyder,  op.  elt.  (Jan.  19,  igM),  S2I  (Honolulu:  Hanalel  Bay.  Kauai). 

Ocnni  84.  SYHODDB  (Granow)  Bloch  *  Sohneidcr. 

Finit  Riiperior  pharyngeal  cartilaginoug;  xecond  without  teeth;  third  and  fourth  separate,  with 
teeth;  lower  pharyngeals  separate;  body  elongate,  subterete;  head  depressed;  snaut  triangular,  rather 
pointed;  interorbital  region  transversely  concave;  mouth  very  wide;  preniaxillaries  not  protractile, 
very  lon(t  and  strong,  more  thai\  hall  length  of  heati;  maxillaries  t^loeely  connected  with  preniaiil- 
larie^,  very  small  or  obsolete;  premaxillaries  with  1  or  2  series  of  large,  compressed,  knife^haped 
teeth,  the  inner  and  larger  depressible;  palatine  teeth  similar,  smaller,  in  a  single  broa<l  band;  lower 
jaw  with  a  band  of  rather  large  teeth,  the  inner  and  larger  ones  depressible;  a  pat^h  of  strong,  depres- 
sible teeth  on  tongue  in  front,  a  long  row  along  the  hyojd  lione;  jaws  nearly  equal  in  front;  eye  rather 
large,  anterior;  supraorbital  forming  a  projection  above  the  eye;  pmudobrauchiuj  well  developed; 
gillrakerH  very  smalt,  spine-like;  gill-membranes  slightly  connecletl;  top  of  head  nake<l;  cheeks  an<t 
opereles  scaled  like  bwly;  body  covered  with  rather  small,  adherent,  cycloid  sealt'S:  lateral  line 
present;  no  luminous  spots;  dorsal  tin  short,  rather  anterior;  pectorals  moderate,  inserted  high;  ven- 
trals  anterior,  not  far  behind  pectorals,  la:^,  the  inner  rays  longer  than  the  outer;  anal  short;  cauilal 
narrow,  forked;  vent  posterior,  much  nearer  base  oE  mudal  than  base  of  ventrals;  branch iostegals  12 
to  16;  stomach  with  a  long,  blind  sac  and  many  pyloric  cieca;  skeleton  rather  firm.  Species  iiuiiier- 
otis.     ^'oracious  fishes  of  moderate  size,  inhabiting  sandy  bottoms  at  no  great  depth,  in  most  warm 

Two  speciee  known  from  the  Hawaiian  Islands,  the  one  here  described  and  a  deep-water  form 
[Sifnodut  taianvx),  described  in  Section  II. 


:n  prolrudlDg  beyond  mandible... 


^nodtu  Bloch  &  Schneider,  S>-(it.  Ichlh.,  396, 1801  Ovwlw). 
Tinu  Raiine«ine,  Carallerl,  66, 1810  {marmiiraluij, 
.SaHnu  Cuvier,  [U«ne  Animal,  Ed.  1, 109, 131?  (murtu). 
Laartda  ewaiumn,  Claw.  Animal.,  II,  28T,  1839  (inntflnraiini  = 


26. -BTnoduB  varius  (Lac^p^dc).     "  Ul^."     Plate  II  and  Fig  14. 

Head  3..'>  in  length;  depth  6;  D.  13;  A.  8;  P.  13;  V.  S;  scales  5~«5-n;  width  of  head  1.67  in  its 
length;  depth  of  head  1.8  in  its  length;  snout  4.75  in  head;  maxillary  1.6;  interorbital  eiiave.  7;  eye 
l-.l  in  snout,  4.2.1  in  maxillary;  interorbital  apace  1.75  in  snout;  pectoral  2;  ventral  1;  base  of  anal  3; 
length  of  depreeseil  doraal  1.1". 

Body  elongate,  rounded,  the  back  and  ventral  surface  depressed;  bend  lai^,  elongate,  broadly 
depmwed,  pointed,  with  the  eyes  impinging  upon  upper  profile,  and  the  lower  profile  from  lip  of  man- 
dible shallowly  convex;  snout  rather  long,  depressed,  sharply  pointed;  eye  well  anterior,  though  the 
posterior  rim  is  not  midway  in  space  between  tip  of  snout  an<l  end  of  maxillary,  the  latter  considere<l 
in  the  vertical  unlal  level  with  tip  of  snout;  mouth-cleft  very  large,  oblique,  the  maxillary  long,  with  its 
greatest  width  a  little  anterior  to  the  middte  of  its  length;  mandible  very  large  and  powerful;  jaws 
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about  ei^ual  in  the  closed  mouth;  symphysis  pointed  i  lips  thin  and  broad;  teeth  in  jawssharp,  depree- 
Bible,  directed  tonsard,  in  2  irregular  series,  those  fonning  the  outer  series  in  upper  jaw  more  or  less 
concealed  by  the  broad  lip,  bo  that  only  the  tips  of  thefle  larger  ones  are  seen  when  the  mouth  \a 
closed;  teeth  on  vomer  and  palatines  depreaeible,  eharp;  in  a.  narrow  band  on  each  eide  of  the  latter; 
tongue  and  baai -branch ialtj  with  a  band  of  depreieible  teeth,  forming  a  triangular  patch  of  large  ones 
on  the  former;  tongue  rather  sharply  points!,  a  little  tree  in  front;  nostrils  on  the  sides  of  snout,  each 
piur  close  together,  nearer  front  margin  of  eye  than  tip  of  snout,  the  anterior  pair  with  an  elevated 
fleshy  rim  which  ends  in  a  fleshy  point;  interorbiUI  space  concave,  a  bony  ridge  rather  prominent  in 
front  of  each  eye;  top  of  head  all  more  or  less  roughened,  also  the  space  behind  eye;  gill-opening 
lai^,  the  narrow  membrane  free  from  isthmus;  ^llrakers  develope<l  as  small  sharp  asperities  on  the 
inner  surface  of  branchial  arches;  gill-fllaments  short;  pseudohranchix.'  Rniall;  peritoneum  silvery; 
scales  large,  cycloid,  6  rows  on  cheek;  a  series  of  enlarged  scales  along  the  margin  of  preopen^le; 
occiput  and  sides  of  head  ncaly,  the  rest  l>are;  scales  between  ventrals  forming  a  broad  flap;  no  scaly 
flap  at  hsse  of  |>ecloral;  a  small  short  sialy  flap  at  base  of  ventral;  lateral  line  nearly  straight  to  base 
of  caudal;  origin  of  dorsal  midway  between  tip  of  snout  and  origin  of  adipos'e  dorsal;  last  dorsal  ray  a 
trifle  over  half  length  of  longest  ray  of  fln,  tip  of  tatter  reaching  a  liltte  over  two-thirds  length  of  fln 
when  depressed;  origin  of  adipose  dorsal  about  midway  between  tip  of  la^t  dorsal  ray  and  base  of 
caudal;  anal  small,  its  origin  well  in  front  of  that  of  adipose  fln  and  about  midway  between  tip  of 
ventral  and  tmse  of  cau<Ial;  caudal  deeply  emarginate,  the  loiies  pointed;  pectoral  small,  not  reaching 
origin  of  dorsal;  origin  of  ventrals  about  midway  in  length  of  |)ectoral. 


Fio.  U.—Synoduimriui  (Loc^pMe). 

Color  when  fresh  (field  No.  03430)  ground  while;  a  series  of  light  reddish-brown  quadrate  spots 
along  side,  the  markings  over  the  back  darker  re<ldish  brown;  an  indistinct  bluish  longitudinal  band 
showing  through  just  alxive  the  lateral  row  ol  quadrate  spots  along  the  side;  a  reddish  spot  on  the 
npper  angle  of  gill-opening;  dorsal  crossed  by  light-brown  lines  transverse  to  the  fin  rays;  pectoral 
also  crossed  by  narrow  light-brown  line*;  ventral  with  6  <i range-colored  crossbars. 

We  have  two  other  examples,  the  first  of  which  (No.  03236)  was  light  gray  when  fresh,  wiUi  dark 
markings  all  olive,  washed  with  brownish  red;  lielly  white;  upper  fiiw  pale,  with  narrow  crossbauds 
of  white  dots;  lower  flns  white.  The  other  specimen  (No.  03010)  when  fresh  had  the  back  flesh 
color,  with  about  6  redilish- brown  lines  made  up  of  dark  Imrdera  to  the  scales;  siile  with  a  narrow 
pale-yellow  line,  below  this  a  fainter  one;  lower  side  and  belly  white;  dorsal  lin  pale,  with  small  white 
specks;  other  fins  all  pale;  iris  green. 

Another  example  (No.  03011)  in  life  was  pale  grayish  on  back  and  sides,  crossed  by  5  or  6 
broad  greenish-red  bare  or  saddles,  red  at  lower  ends;  l>elly  while;  head  marbled  with  brown,  orange, 
and  white;  lower  jaw  white,  with  some  pale  brown ;  fins  all  pale;  iris  orange  and  yellow. 

In  life  another  example  (No.  03236}  was  rose  red,  with  dark-brown  streaks  and  marks;  lower 
parts  silvery,  with  liars  of  salmon-color;  side  of  head  with  salmon -colored  bars  lielow,  especially  ilistinct 
on  lower  jaw  and  breast;  dorsal  and  caudal  with  bars  of  fine  white  specks. 
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Color  in  apiritx,  pale  brown,  darker  above,  tlie  eiige  of  each  scale  dark  brown,  cromeil  by  5  broad 
croee-banils,  between  which  are  as  many  simitar  croNi-l)anilx  of  lighter  Hbaile;  8  broail  ctob-IiuiiIr 
acTosB  the  mandible. 

This  ilescription  from  an  example  (No.  03817),  10.2  inchex  long,  taken  at  Ililo.  Our  numeroiia 
speciinene  range  in  length  from  2  to  10  inches.  An  nnuBualty  large  specimen  recently  received  from 
Mr.  Bemdt,  at  Honolulu,  measures  13.75  inches. 

\Ve  have  waJiy  specimens  from  Hilo  and  Honolulu. 

In  some  cases  the  ilark  mottlinga  are  of  the  deepest  scarlet,  others  brick  re<l,  while  thone  found 
on  sandy  shores  are  olive-green.  The  species  is  found  in  2  colora,  red  and  green,  on  the  coasts  of 
Japan,  as  in  Hawaii. 

Salmo  mriBJ  LB<^pMe.  Hlal.  Nal.  Poi™.,  V,  221.  pi,  S,  flg,  ».  I80S,  He  de  Pr«nce. 
.laHrai  rnrlitjalHt  Qui);  &  Qalmnril,  Voy.  Tranlp,  PdIm..  223,  pi.  Vt,  Hr.  3, 1824,  Maul. 
&iHnfj  mHm.  Oitnthcr.  rM..  V.  S^.  ISM  (part). 

t^mdm  rarlut.  Sleliidachner.  DenkH.  Ak.  Wlw.  Wien.  LXX.  1900.  M3  (Honolulu:  Layun);  Jenkinx.  Bull.  V.  a.  Pliih 
CVnnm.,  XXII.  1902  (Sept.  23,  1W3I,  433  (Honolulu):  Snyder,  op.  rlL  (Jan.  IB,  ISM).  Ml  (Hunollllu):  Jonlaii  A 
Snyrtw,  Piofl.  U.  8.  N«t.  Mim,  XXVIII.  ISM  |0r1.),  laS  (Honolulu.! 
^imfiH  ilmrpi  Fowler,  Pto«,  Jlp.  Nal.  Hcl.  l-hila,  1900.  «1,  pi.  XIX.  ng.  2,  MawalliiD  iRlmndi.    (Types,  N'ua.  ittrH  Hnil 

lAOMG,  Ar.  Ka(.  Sci.  Phlla.) 
SymxIaM  raritgalui.  Scale,  Oreta.  Pnpem  Bishop  Mili.,  I.  part  4,  G3,  IWl  (riuatn). 

Omiu  85.  BAJTRIDA  Gnviar  *  Talaneiennei. 

Body  Piibcylindrical,  rather  eloi^te;  tail  tapering;  head  oblong,  depreflsed;  snout  rather  short, 
|K)inte<l:  eye  moderate;  mouth  cleft  very  wide;  intermaxillary  very  long,  Btyliform,  taiwring;  maxil- 
lary thin,  Uing,  closely  adherent  to  intermaxillary;  teeth  cardiforni,  thtmo  in  the  inner  series  being 
the  longest,  slender,  <leprei«ible  both  downward  and  inwant,  and  present  in  the  jaws,  on  tongue,  and 
on  palatine  bunes,  the  latter  forming  a  double  ban<l  on  each  side,  the  inner  liand  being  much  shorter 
than  the  outer;  gill-opening  very  wide,  gill-membranes  not  attached  lo  islhmus;  branchiostegals 
numerous;  dorsal  fin  nearly  in  the  middle  of  length  of  body,  with  13  or  fewer  rays;  adiimne  tin  small; 
anal  short;  I'audal  forked;  pectoral  short  or  of  iiiiKlerate  length;  ventral  i)-rayed,  the  inner  rays  not 
much  longer  than  the  outer  ones,  and  inserted  before  the  dorsal,  not  far  from  the  pectorals.  S|)ecies 
few,  in  the  tropical  seas  of  the  East  Indies.  Cliina,  Australia,  and  the  Western  I'acifii'. 

Sauriib..  Cuvier  &  Vaknciennos,  HIkC  Nat.  Polra..  XXII,  490,  IM9  ttumbil). 

26.  Saurida  gracilU  (Quoy  &  (iaimard).     "Vl&e." 

Head  4..^  in  length;  depth  6.5;  D.  11;  A.  10;  P.  Ifl;  V.  9;  scales  4-62-5;  wiilth  of  head  l.Sin  its 
length;  depth  of  heail  1.67  in  its  length;  Bnont4.5  in  head;  maxillary  1.5;  interorbital  space  4,5;  eye 
1.25  in  snout,  4  in  maxillary;  interorbital  Fipace  I  in  (inout;  pectoral  1.3;  base  of  anal  2.5;  length  of 
depressed  dorsal  only  slightly  leee  than  the  length  of  head. 

Body  elongate,  rounded,  the  back  and  ventral  surfaces  depressed;  head  small,  elongated,  broadly 
depressed,  pointe<l,  the  eyes  impinging  slightly  upon  the  upper  profile,  the  lower  profile  from  tip  of 
num<iil>le  olightly  convex;  snout  rather  long,  depresseil,  flattened),  very  broad  at  front  of  eye,  where  it 
v  alMtut  0.4  broailer  than  long;  eye  well  anterior,  aliout  midway  in  the  space  between  tip  of  snout  and 
end  of  maxillary,  the  latter  considered  in  the  vertical  until  level  with  tip  of  snout;  mouth  ^cleft  large, 
ohlii|ne.  becoming  namiw  toward  its  posterior  extremity;  mandible  lai^,  powerful,  the  jaws  equal 
when  mouth  is  closed;  teeth  in  jaws  unequal,  those  forming  an  inner  series  the  larger,  the  lips  very 
narrow,  so  that  most  all  tlie  teeth  are  visible  when  mouth  is  closed;  palatines  with  2  bands  of  teeth, 
inort  of  them  deprcssible,  s<niie  of  those  in  front  enlarged,  the  inner  Ijand  short;  tongne  very  small, 
roundeil,  w*ithout  any  teeth,  free  in  front;  a  median  Keries  of  fine  teeth  along  the  basi  bran  duals;  nos- 
trils small,  cliDtc  together  on  sides  of  snout,  nearer  tip  of  latter  than  anterior  margin  of  eye,  anterior 
|Kiir  with  a  small  fieshy  flap;  interorbital  space  broad,  somewhat  concave  but  Hatteneil  in  the  middle; 
«  depresse^l  bony  ridge  rather  prominent  above  each  eye  in  front;  top  of  head  roughened  on  each  side 
of  occiput;  gill-openings  large,  the  narrow  membrane  free  from  the  narrow  compressed  isthmiis;  glll- 
rakcts  ax  minute  asperities;  gill- filaments  rather  short;  pseudobranchiic  moderately  large;  peritoneum 
pale:  scales  large,  cycloid,  about  4  rows  on  cheek ;  opereles  and  occiput  sttaly,  rest  of  head  bare;  origin 
of  ilorsal  miilwuy  iH'tween  tipof  snout  and  posterior  margin  of  adipose  fin;  last  dorsr'  ray  about  three- 
r.C.B,  1903-5 
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eeventliB  length  of  lonfueet  r^  nf  lin.  tip  o(  latter  reaching  as  far  posteriorly  as  tip  of  the  former  when 
fl:i  isdepreKsed;  origin  of  ail iin)ee  dorsal  iniilway  between  tip  of  depressed  dorsal  and  ba»»e  of  randal; 
origin  of  anal  nearer  Imse  of  caudal  than  tip  of  ventral,  the  greater  part  of  ita  base  anterior.to  adipose 
dorsal;  caudal  deeply  eniarginate,  the  IoImm  pointed;  pectoral  small,  falling  from  origin  of  don«l; 
ventrals  large,  inserted  l>elow  laat  third  of  pectoral  and  reaching  about  three-seven tha  of  the  apace  to 
origin  of  anal. 

Color  in  alcohol,  dull  or  muddy  brown  above,  marked  with  about  6  or  more  deep-brown  saddles 
or  bioad  croBS'bandH,  the  Bpac<>B  between  with  deep-brown  blot^heit;  similar  blotches  also  along  the 
niile;  dorsal,  mudal,  and  peotoral  dull  bronnish,  with  blackish  brown  crossbars,  the  last  3  broad  and 
very  distinct;  lower  surface  of  body  dull  silvery  white,  with  a  very  dull  yellowish  green  tint;  vpntrals 
very  light  yellowish  green.     This  description  from  an  example  8.5  inches  long,  from  Hilo. 

We  have  a  numt)er  of  examples  from  Hilo  and  Honolulu,  many  of  the  small  ones  dee)>ly  colored. 
This  species  common  on  sandy  shores  at  moderate  depths. 
HauTtu gTadli$  Qaoy  &  Galnttri.  Voy.  de  I'Uranie.  Zool.,  224,  ISiJ,  Sandwich  Ulandi. 
Saurui  /nur  Eydoux  &  SouleyEl.  Voy.  Bonile,  PoIbh..  197,  pr.  T.  fig.  S,  IMl.  no  locality. 
Saarida  nebulma  Ciivler  A  ValeticIeniiMi,  Hi»t.  Nat.  Folm.,  XXII.  S04,  pi.  MX,  1M9,  lie  de  France;  Oanlber.  Cat..  V.  3W. 

1864  (MsdaRasPar;  Amboyna;  Sandwich  Ixlande):  Rrcetii,  Hull.  V.  S.  Nal.  Mur.,  No.  T.  76, 1877  (Honolulu). 
.Saiir.Vfri  JHRbll,  Fowler.  Piw.  Ac.  Nal.  Kcl.  Ptiila.  l9iXl.  4»t  (HawHlUn  Islanilen  not  nt  Bloch. 

t^nrida  graettit.  Jenkinit,  Bull.  U.  S.  Flxh  Comm.,  XXII,  \Wi  (Sept.  23, 1903).  43S  (Bonolulu);  Bnyder,  1.  c,  (Jan.  19, 1W1>. 
5'Jl  (Kanalel  Bay,  Kaiwl). 

Family  XVlll.— AULOPIDyE. 

Allied  to  the  Si/ttoilonlida;  but  with  the  maxillary  wporate,  well  developed  and  dilateil  behind; 
hypocoracoide  extendei)  downward  as  in  many  spiny-rayed  fishes;  gillrakers  mostly  long  and  slender, 
needle-shaped;  eyes  normal,  large  or  small;  no  luniinons  spots;  jaws  without  fang-like  teeth;  dorsal 
tin  moderate,  nearly  meilian  in  position;  boity  elongate;  [>ecl(irals  pre^sent,  normal  in  form  and  position; 
adipose  fin  normally  present;  pseudobranchiie  present.  This  family,  as  here  understood,  includes 
some  half-dozen  speciee,  fishes  of  moderat«  depths,  chiefly  of  the  Atlantic.  Only  one  species  known 
from  the  Hawaiian  Islands. 

0«nni  Se.  CHLOBDFHTHALinri  Bonapaita, 

Head  elongate;  body  subterele,  covered  with  moderate -si  zed,  adherent.  i>ectinate  or  ctenoid  scales, 
which  are  arrange<l  in  straight,  parallel,  oblique  lines;  mouth  rather  large;  maxillary  well  developed, 
dilated  l>ehind,  reaching  to  beyond  front  of  orbit;  lower  jaw  projecting;  teeth  very  small,  sharp  on 
jaws,  vomer,  and  palatines,  usually  minute  teeth  on  tongue;  eye  very  large;  doreal  short,  inserted 
before  middle  of  length  of  body;  adijxise  fin  small;  anal  short;  caudal  forked;  pectorals  and  ventral)- 
well  developed,  the  ventrals  inserted  under  dorsal  and  not  far  tiehind  pectorals,  noneof  the  rays  form- 
ing exserte<l  filaments;  gill -openings  wide;  branch  i  ostitis  10;  pseudobranchiffi  well  developed;  gill- 
rakera  needle-shaped,  rather  numerous;  color  silvery,  with  darker  markings.    Deep  seas. 

Of  4  known  8iMH:ies  only  one,  C.  proridftit,  occurs  in  Hawaiian  waters.     (See  Section  II.) 


Family  XIX.  BATHYPTEROIO-C 

of  the  family  includeil  l)elow  in  those  of  its  single  genus. 

Otno*  ST.  BATHTFTSBOIB  OUnther. 

Rhape  of  body  tike  that  of  Aulopim.  IIea<l  of  moderate  size,  depressed  in  front,  with  the  snout 
projetling,  the  large  mandible  very  prominent  beyond  upper  jaw.  Cleft  of  mouth  wide;  maxillary 
much  develojied,  very  movable,  much  dilateil  behind.  Teeth  in  narrow  villitorin  bands  in  the  jaw?; 
on  eaiJi  side  of  the  broad  vimer  a  small  pat<:h  of  similar  teeth;  none  on  palatines  or  tongue;  eye  very 
small;  scjileM  cycloid,  adherent,  of  moileralo  sine;  rays  of  pectoral  much  elongate,  some  of  the  upper 
being  se|iarete  from  the  rest  and  foniiing  a  <listinct  <1ivision;  ventrals  abdominal,  S-raycil,  with  the 
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mitcr  rayx  iirolonged;  ilorsal  (in  inserte<l  at  mkUlle  of  Ixxl}-  r>r  absent;  anal  short;  rsDilal  riirkeil:   gill- 

oiH-nin)!!'  very  wiiic;   pll-lamimf!  well  develo[ie<l,  seiwrate  from  eat'h  oth«r;  gillrakera  long;  peeudo- 

liratK'hiie  none.     Deep-sea  Rshea. 

Bnli^^niUGamhet,  Ann.  and  tSag.  Sat.  HlX.  ISTfi.  ^Ih  ^rttsU.  Iia  ilimffi/Uuj. 

SaaaplatliHttt  Goodc  &  Bean,  Oceanic  Ichth..  M,  IH96  {<itiadr(IUU). 

The  single  Hawaiian  species  of  this  family  in  fully  de^rilMil  in  Kt^i'tion  II. 
Family  XX.   MYCTOPHID,*.— The  LanterD  Fishes. 

Boily  oblong  or  moderately  elon^te,  more  or  less  c-omprtiweil,  covered  with  SL-alee  which  are 
i)t>iially  cycloid,  but  sometimes  ctenoid;  mouth  wiile;  entire  martcin  i>f  uptier  jaw  formeil  by  the  lung 
and  slender  premaxillaries,  closely  adherent  to  whii^h  are  the  nlenil^r  miixillariett;  teeth  various, 
mostly  villifonn,  in  bands  in  the  jaws,  also  on  the  pterygoids,  )>^atines,  and  tongue,  and  on  the  vomer 
in  adnlta;  no  barbels;  gill-meinbranea  wjiarate,  free;  brani'hioBlegals  ft  to  10;  paendohranchite  well 
developeil;  Klllrakers  long  and  slender;  lateral  line  nsiially  present;  scales  prominent  and  often 
enlarge<l;  checks  and  open^les  scaly;  a<lii>oHe  tin  present;  dorsal  (in  short,  median,  of  soft  rays;  pe<-to- 
rals  and  ventrals  present;  anal  fin  moderate;  caudal  forked;  air-bladder  small;  intestinal  canal  short; 
luniinoos  s|>ots  or  photophores  more  or  leaa  regularly  placed  along  ifide»  of  iKHly;  Inrjcer  Inniinons 
glands  often  present  on  head  or  on  mudal  peduncle. 

&|iecies  aljout  100.  Small  fishes,  very  widely  distributed  in  the  open  sea.  They  live  away  from 
the  shores,  ordinarily  at  a  considerable  depth,  coming  to  the  surface  at  night  or  in  stonny  weather, 
(len«nding  by  day. 

a.  IMraal  nn  long,  uniling  nol  miicb,  il  any,  before  front  ol  anal  fin. 
5.  Caudal  photophoren  4  or  3.  never  2;  dorsal  fin  nol  much  longer  Ihan  anal;  body  deep  or  xlender.  not  much  eontructeil 
behind;  cnndal  peduncle  lobuat;  edge  otpreopenle  more  or  Iwa  oblique. 

r.  Head  uHh  large  I nralnom  glands  before  or  below  the  eye I>iaplui$,  p.  87. 

re.  Head  without  large  luminous  glands yaiinobrarMHin.  p.  67. 

U.  ('aiidal  photophores  2,  nerer  3  or  4;  dorsal  fin  notably  shorter  than  anal.  Its 
deep  anteriorly:  eaudol  peduncle  slender,  edge  ol  preoperole  nearly 
DO  luminous  glands  on  head;  eye  laige. 
d.  Seales  eyelold;  maxillary  scarcely  enlarged  at  tip:  last  rays  of  dorsal  not  twhlnd  Arst  oT  anal, 
r.  Snont  prominent,  piDjecUng  beyond  lip  ol  lower  Jaw;  scales  ol  lateral  line  more  or  leM  enlarged; 
pedunole  very  (lender;  usually  a  luminous  gland  on  Its  upper  BiirTaoe. 

/.  Lateral  line  well  developed Rhinotcoptli 

S-  Lateral  line  none CndrriiTaaiioa,  p,  69. 

a.  Snout  little  prominent,  scarcely  projecling  beyond  tip  of  lower  Jaw;  scales  ol  lateral  Hue  usually  not  en  li 

no  luminous  glands  on  upper  edge  ol  tail;  moderately  elongate Hyclofham, 

lid.  Scales  ctenoid,  firm:  tall  with  a  luminous  gland  above Datyeeupettu. 

on.  Doraal  and  anal  short,  similar,  far  apart HeoKopelm,  p.  63. 

<l«nn(  8S.  DIAPHUS  E^mmtiui  *  Eig«iunanB. 

Tliis  genus  is  closely  relateil  to  ^fllhojirora,  its  chief  character  Iwing  the  ilivieion  of  all  or  nearly  all 
of  the  photophores  by  a  horizontal  cross-septum  of  black  pigment,  giving  them  the  tonii  of  the  <;reek 
letter  ^,  tkftn.  This  sepliini  is  readily  injured  or  destroyed  in  bailly  pniHerved  s[>ecitiienH,  and  per- 
haps all  siieci«;(  called  J&hopTOTa  have  it.  Of  the  5  known  speciea  3  have  Iteen  Uken  in  Hawaiian 
waters,  and  are  described  in  Section  II. 

/fjnpAiuEigenmann&EiBcnmann.  fractal.  Ac.  Scl..  2d  series.  111.  1B»0.  3  ((Aria). 
T  .»A-ip™m  Hiwdc  &  Bean,  Oceanic  Iclhlh..  S6, 1896  {metopoelampa.) . 
:  ajlrOia  Goodo  lii  Bean.  Oceanic  iGhth.,  S3,  ISM  {rafiiiettuci) 

Otnni  29.  VAnTOBBACHira  OOnthar. 

This  genus  is  closely  allied  to  I^mpanycloK,  front  which  it  differs  chiefly  in  the  small  pectomla. 
Caudal  peduncle  with  luminous  blotches  above  and  lielow;  photophores  small,  arrangeil  as  in 
/>int/Hin^c(iu,'  Stales  of  lateral  line  enlarge<l  in  all  species,  so  far  as  known;  last  ray  of  dorsal  more  or 
le»  behind  front  of  anal.  Several  species,  only  one  Hawaiian  {Nan-nobrachium  nigrum)  described 
in  Section  II. 
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OaDiu  30.  BHIS0K0FEL1IB  Ltttktn. 

Body  obloDg.  slenilcr,  etui i prenyl  1,  with  elcniU'r  ami  elongate  caudal  |ie<luncle  covered  with  smootli, 
stiff  iH'ftleti,  til  one  in  the  lateral  line  much  larger  than  the  otherx;  heail  i-ompretweil;  cleft  of  mouth 
\'ery  wide;  jawRalmutifiusI;  niiout  ]>n>](>ctln|t  l)eyiiii<l  tip  •>{  lower  jaw;  j>rettiaxillary  long  and  slender; 
niaxillary  well  develojxil,  reH<tliin|c  nearly  or  i|uit<!  to  au^le  of  preojiercle,  without  considemhle  pocle- 
rior<lilatii)n;  teeth  in  villiforni  iMinds  in  the  jawH,  on  the  jmlatineR,  iitcrygoids,  and  ton^e;  eye  mod- 
erate, ilfl  diameter  le>^  tlian  one-third  lenKlli  of  head;  t;illrakerH  very  long  and  slender;  domal  lin 
preineilian;  pectiiral  lai^'j  ailiporw  donul  aiiiall;  anal  lin  larger  than  doraal;  pecljiral  narrow,  el on- 
gati>;  precaiidal^  2;  Rnpraanals  aliuiit  IH,  in  2  gn>u[)s,  the  break  being  over  Tiiiddle  of  the  long  anal  fiii 
and  at  end  i)f  firnt  third  of  the  series,  approximately;  anterolaterals  1  or  2;  mediolaterala  2  or  3.  K|ie- 
cieM  few,  mostly  of  the  Atlantir. 

A'giia  LcJWu.  Ilw.  ZohI.  Hn:.  Uiiidim  1S49.  H  iMiealn-mfmil:  rami'  prpoiTiipied. 
JfAJtKwc.jirfna  Llklkt'ii.  Vlrl.  SolcL.  .NnKir.  ('..pi<nliaK<'ii.  VH  ■"»'-!.  -^7  {n»n,i). 

27.'  Ithmoecop«lu8  oceanicuB  Jordan  i^  Kvermann.     Fig.  15. 

Hea<l  3.fi  in  length;  depth  4.1;  eye  l'..^  in  heail;  snout  very  short,  afiout  fi;  hiterorbital  3.5;  D. 
aliont  12;  A.  alu.iit  Ifl;  stales  2-X>-:l 

Body  strongly  i-omprt-psed,  [lurticulHrly  jwiHleriorly,  where  it  tajierfl  into  the  long,  ^tender  candal 
peiliinele;  heail  exceeding  depth  of  iHMly;  month  lar^e,  Mimewhat  olilifjue,  the  jaws  etjual,  the  maxil- 
lary reaching  lieyond  the  orbit,  its  pin^lerior  end  elub-shap<'d;  eye  large;  anterior  proHle  rather  evenly 


Flo.  li.—KhinatfBpetui  iceani'vi  lordaa  4  Evermann;  [mm  the  lyp*. 

ronvex  from  tl|i  of  snout  to  nape;  teeth  difBcult  to  make  out,  hut  a  single  row  of  minute  ones  can  t>e 
Been  on  Iheedgeuf  each  jaw,  the  ex  tenor  granular  orshort;  thevilliformHtripe,  if  it  exists,  being  invisible 
even  with  the  nid  of  a  gooil  lens;  teeth  cm  vomer  and  elites  of  iialatines  more  distinct  than  those  on 
jawa,  fonning  a  broiider  lino  as  if  there  were  2  or  more  rows;  no  granular  patches  visible  on  disk  of 
palatine  lione;  an  elevated  acute  mei?iid  line  se]>arating  one  nasal  prondnenee  from  the  other;  inter 
orbital  space  convex,  rounde<l;  precipercle  nearly  vertical,  sloping  Rlightly  liackMard  from  above 
downward;  si»les  Ini^,  undulated  and  very  irrcKularly  and  sparingly  toothed  or  crenat4-,  anil  having 
nl)out  3  basal  furrows;  wales  of  lateral  line  conspicuous  and  more  jiersistent;  7  photophores  along  lia."e 
of  anal,  5  along  lower  iilj-e  of  landal  jieduncle,  2  at  Iwsc  of  caudal,  1  on  middle  of  side  al>ove  last  anal 
]ihotophore,  4  on  each  side  of  lielly  between  ventralx  and  origin  of  anal  fin,  5  Itctneen  liase  of  ventral 
and  gill-opening,  1  on  side  above  base  of  ventral,  a  row  of  3.upwnn1  and  barkwanl  from  front  of  anal, 
1  al>ove  and  1  below  liase  of  pectoral,  and  1  on  lower  anterior  portion  of  opercle;  origin  of  iIorKal 
somewhat  Iteliiml  base  of  ventrals,  the  posterior  rays,  together  with  those  of  anal,  divided  to  the  base; 
no  spine  at  l>ase  of  caudal. 

Color  In  alcohol,  uniform  brownish,  the  scales,  especially  on  middle  of  side,  metallic  steel  blue; 
top  of  head  brownish;  side  of  head  bluish;  photophores  black  with  silvery  center;  fins  dusky  whitish. 

During  the  Agassiz  South  rncific  ex[M><tition  of  the  AUiilrom  in  1898-1900,  2  examples  of  this 
species  were  taken  in  the  surface  tow  net  at  8  p.  m.,  Si'pleml)er  S,  18!>!1,  at  latitude  10°  57'  N.,  longi- 
tude l;(7''  ;tr.'  W.,  soulbcist  of  the  Hawaiian  Islands.  These  are  ap]>arently  distinct  from  /;.  ronitrans, 
the  tyi*  of  which  came  from  between  St.  Helena  and  Ast^ension  islands,  and  other  s|jecimeii8  from 
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l>etweeii  Australia  and  New  Zealaiitl.  They  are  near  A*.  n)i'7r<'ii.'  Liilken,  from  whioh  they  seem  to 
(lifter  in  the  blunter  anout,  Ihe  more  slender  tuil,  and  In  having  the  i>oxtcro-Iatera1  photo^i^re  some- 
what before  the  udipoee  An. 

Type,  No.  50622,  V.  8.  N.  M.  (flel.i  No.  0580S),  1.3  inches  long,  tollei-ted  by  tlie  AttxilTim  at  « 
p.  m.,  Septembers,  18»9,  at  theaurfaw  at  IS?"  35' W.,  10°57'N.;  cotype,  No.  27:16,  U.S.  F.  C.wame 
size,  collected  at  same  time  and  place. 

kkiaoieopdiaoaaniaa Ior6^BiiEvenia-nl\.  Bull.  U.S.  Fisli Cumm.,  XXII,  IWii.Ypr.  II.  1903),  108.  aurHiwalUBliUedi. 
Omiu  31.  CEHTBOBBAHOHIIS  Fowler. 

This  (!enuB  ifl  cloee  to  Rhmotcviieiuji,  from  which  itseenis  to  differ  in  Ihecharacltrof  the  );illraker>>, 
which  are  short  sparse  chietersof  asperities  on  tlie  1ii>t  ardi.  Two  siieciuw  known,  liolh  from  Hawaiian 
waters.     (See  Section  II. ) 

CaOnJmtfKlnu  Fowler.  Proc.  Ac.  N«t.  Bel.  Phlla.  !9IB  (J«ii.  13, 19W).  751  (elurnKvplialiii). 

28.  OeatrobraochuB  cbcaroeephalus  Fowler. 

This  species,  fully  deeiTibed  in  Section  II  of  thin  work,  wan  ImsoI  liy  Mr.  Fowler  on  4  Hpecimens 
in  the  Museum  of  the  Philadelphia  Acn<]emy,  whidi  were  orlKinally  idt-ntilicil  by  Mr.  Fouler  wilh 
HIiiui/iKoiieliu  mruKfiw  (Richardson),  anil  later  thmiKht  hy  us  lo  l>e  identical  with  Ihe  st>tt-ittien  which 
we  described  an  R.  oftimicun.  Upon  a  Kexatiii nation  of  bin  s]>ccimens  Mr.  Fowler  tinils  them  to 
represent  a  distinct  genus  as  indicaloil  above. 

CadraliraHdnaclmroeejihiav  Fowler.  Prcic.  Ac.  Nst.  !<cl,  HIillH.  ItKcl  (Nov.),  751.  nenrSundwlch  Idindi.    (Type,  \o.  79?J. 

Ac.  NM.  Sol.  PhiU.  Coll.  br,  Wm.  H.  Juni-a.) 
RhiHOKoydat  octanirat  Joidan  &  Hvcrmanii,  Bull.  V.  S.  Ftxii  romm..  XXII.  Vm  (Apr.  II,  VMX).  IW  (iiiil)-  llie  n'rcrelire 

lo  Dr.  Jonea'sipeclmens), 

Oanu  3S.  mCTOPHini  BofliwiqM. 

Body  oblong,  compressed,  covereii  wilh  cycloid  si'ak-s,  thiisc  in  the  lateral  tine  not  much  entarfced; 
caudal  peduncle  rather  slender;  head  short,  comprewwil,  with  limb  of  precipe  re  le  nearly  vertical; 
mouth  large;  jaws  about  equal;  premaxillaries  lon^  and  blender;  niaxillaries  well  develojied:  snout 
more  or  less  blunt  and  declivous;  teeth  in  villifcirm  Iwids  on  jiiws,  [lulatines,  (iterygoids,  and  toiifjue; 
eye  large,  giltrakers  long  and  slender;  air-bladder  small;  doival  lin  entirely  iu  front  of  anal,  overla|)- 
ping  it  little  or  not  at  all;  ventruls  8-t%yed,  under  or  but  slightly  ill  front  of  lirst  dorsal  rays;  jiectorals 
well  developeil;  soft  dorsal  slender;  precaudal  photophorcH  2;  supraanats  In  2  k^xiI"!  with  I  or  2  [los- 
tero-Utcrats  above  the  interval  between  them.  SjiecicH  rather  numerouH,  widely  dislributeil,  4  known 
from  Hawaiian  waters,  and  deticribed  in  Seirtioii  II. 

Jf^oiiAnn  Rafliieniup,  Indlce  d'ltllologia  Slcllimiii,  56.  IHIU  IpunnalHm). 

.*iro,x(Hi  Ciivler.  R^ne  Animal.  Eil.  II,  les.mT  ilmmb^liUii. 

Xgdop/iui  Cocco.  Glom.  SlciL,  4t,  IK»  (ani«inlud  onln^raphy  o(  Mg^vplinmj. 

Ocnu  93.  DASTKOFELnS  atintli«r. 

Dorsal  and  anal  fins  touchinglhesame  vertical,  butnotc)verlapping;  sitaleshanl,  persistent,  ctenoid, 
those  of  lateral  line  much  enlarged;  unal  lerniinating  lielow  ttdi|M)W!  dorsal;  IsKly  elevated,  somewhat 
compre«8e<l;  caudal  peduncle  rather  slender;  luminous  scalcH  on  tile  Irack  of  caudal  peihincle;  arrange- 
ment of  photophores  much  as  in  M'/rtojiImm.  Kjiecies  tew,  ivmarkable  for  the  firm,  rough  scales. 
Two  species  known  from  the  Hawaiian  Islands  {D.  fiiiiimiiii  and  II.  prittilepit)  descrilied  in  Section  11. 
i>(uv*co)K[tu  (iUDlher.  Cat..  V.  4i».  1864  [(upcr). 

Q«niu  94.  KEOBCOFBLUS  f  obnion. 

Body  oblong,  compressed;  mouth-cleft  not  extending  lieyond  eye,  the  upper  borders  fonneil 
entirely  of  the  premaxillary;  Ihe  maxillary  dilate<l  lielow  and  furnished  wilh  a  Hmatl  Bupplenientary 
piece;  scombinate  bands  of  teeth  in  both  jaws,  on  jialatine  bones,  and  on  vomer,  also  scoinbinale 
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patches  of  teeth  on  the  entopterygoide;  body  covere<l  with  lar^e,  caducous  scales;  Hniit  doreal  placed 
over  the  abdominal  ventral  tine-,  pectoral  Una  long,  their  inferior  rays  not  thicker  than  the  rest. 
(Goode  &  Bean.) 
^™«^p^iMl' Johnson,  Proc.  Zool.  Soo.  London  IS63.  44  (mofrolfpiiliiliii). 

39.  NeoBcopeluB  alcocki  Jonlan  &  Starks. 

Head  3  in  length;  depth  4;  D  13;  A.  12;  Bcalea  4-33-4;  eye  5  in  head;  anout  3.6;  maxillary  2. 

Body  rather  robust,  subfusifomi;  head  rather  pointed  in  prolile,  broad  and  somewhat  depressed 
above;  mouth  large,  oblique,  maxillary  extending  to  below  posterior  margin  of  orbit,  not  dilated 
behind,  posterior  border  truncate;  t«eth  small,  in  villiform  bands;  eye  modemte,  cheek  broad,  not 
oblique  in  position;  scales  large,  entire,  Hmi,  roughened  on  the  flurface,  nearly  all  fallen  in  specimen 
examined;  lateral  line  well  developed;  luminous  spots  large,  in  about  6  rows  on  breast,  about  14  in  a 
lengthwiiie  series  from  i^hmus  to  ventrals,  then  a  median  and  2  lateral  rows,  to  opposite  front  of 
anal,  10  spots  in  outer  row,  the  posterior  one  smaller;  an  oblong  circle  at  10  small  photophoreit  about 
the  vent;  a  row  of  15  small  pliotophores,  continuous  with  inner  lateral  row  before  vent,  from  opposite 
vent  to  bare  of  caudal,  most  of  the  median  members  of  this  series  double;  there  is  also  an  inner  series 
of  minute  white  (lots  along  base  of  anal  rayit;  a  median  row  of  small  photophorea  behind  anal  below 
caudal  peduncle.  Dorsal  rather  large,  inserted  l>efore  ventral,  its  longest  rays  about  half  head;  longest 
anal  ray  2.4  in  head;  caudal  well  forked;  pectjjral  long,  1.1  in  head;  ventral  long,  1.75;  gtllrakers  long 
and  slender,  3-f  12  in  number. 

Color,  pale  or  brownish  above,  belly  ])lack;  a  dusky  shade  at  base  of  caudal  and  pectoral;  inside  of 
mouth  black;  luminous  spots  pale,  with  a  dark  ring. 

This  species  is  very  close  to  Xeoncopeliu  macroUpidolut  of  the  Atlantic.  The  sole  im])Orlant  differ- 
ence apparently  lies  in  the  arrangement  of  the  photophores  on  the  posterior  part  of  IxKly.  In  the 
figures  (Nos.  108  and  109)  given  by  Uoode  &  Bean  (Oceanic  Ichthyology),  the  arrangement  is  quite 
unlike  that  seen  in  the  Japajiese  Hsh;  the  two  lateral  rows  of  sjKits  found  on  the  abdomen  are  repre- 
sented as  continuous  to  the  base  of  caudal.  In  the  Japanese  fish  the  outer  row  is  not  eontinued  behind 
the  front  of  anal.  The  inner  lateral  series  is  continued,  the  S|xits  becoming  smaller.  There  is  a  ring 
of  little  spots  about  the  vent,  and  a  series  of  little  dots  along  base  of  anal. 

The  species  abundant  about  Hawaii,  called  Neosmpelui  rruicroUpidoltis  by  (jilbert  &  Cramer,  seems 
to  be  the  same  as  the  Japanese  fish. 

Xeomiirliit  miieroUTiilMut.Killben  i  CramiT.  Proc.  U.  S,  Nat.  Mus.,  XIX,  IS97  (Fi-h.  B),  114  (near  Honolulu);  nol  ol  Johnaon. 
Keoie^iu  aleocti  Jordan  &  iilari.s,  Bull.  U.  S.  Fish  Comm.,  XXII,  lOlU  (August  13,   IWl),  &nO.  pi.  i,  dgs.  1  aud  2, 
AlbBtrciH  SMIloa  37<>9,  3uru|>  Bay,  Jipao,  InlTS  to  26(i  lothumii.    (Type.  Nu.  bull.  U.  S.  NhI.  Uus.) 

Family  XXI.  MAUROLICID*. 

Body  moderately  elongate,  compressed,  scaleless;  barbels  none;  margin  of  uppc'  jaw  formed  by 
the  maxillary  and  premaxillary,  Iwth  of  which  are  provided  with  teeth;  opercular  apparatus  incom- 
plete; gill-opening  very  wide,  the  outer  branchial  arch  extending  forward  to  behind  the  symphysis  of 
lower  jaw;  pseud obrancliia;  present;  air-bladder  none;  adipose  fln  rudimentary;  series  of  luminous 
photophores  present  along  the  lower  si<le  of  bead,  tail,  and  body;  a  single  dorsal  tin  without  spines. 
(Goode  A  Bean.)  Genera  4  or  5,  with  Home  8  or  10  species.  Deep-sea  fishes,  represented  in  the 
Hawaiian  Islands  by  a  single  known  species. 

Otniii  36.  ABaTBIPinrB  Oilbtrt  ft  Cramer. 

Body  much  compresseil,  oblong  or  elongate,  passing  gradually  into  the  slender  tail,  covered  with 
very  thin,  flexible,  cycloid,  deciduous  scales;  head  longer  than  deep,  without  spines,  ils  Ixines  thin 
and  flexible;  maxillary  sickle-shaped,  with  sjiatulate  supplemental  bone;  eye  large;  dorsal  lin  on 
middleof  back,  without  anterior  spinous  dilatation;  a  large  (double)  luminous  oi^n  on  preopercle 
and  series  of  equidistant  organs  on  branchiostegals,  isthmus,  breast,  abiloinen,  and  lower  part  of  side; 
a  continuous  series  from  above  liase  of  veulral  fin  lo  about  end  of  anterior  third  of  base  of  anal  fin; 
a  closely  set  series  of  5  spots  above  middle  of  anal  fin,  and  another  series  of  15  beginning  above  hinder 
end  of  anal  and  extending  to  anterior  rudimentary  rays  of  caudal.  The  single  species  of  this  genus 
(Argyripniix  epIiippialuK)  is  fully  described  in  Section  II. 

ATffiirip«iuGilben&Cn.meT,  Proc.  V.  S.  Nat.  MuB.,  XIX.  114, 1S9J  (Fflbruiiry  6, 1«97)  {fphippialui). 
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Ooniu  36.  ABOTKOPBLXCHS  Co«oo. 

Body  much  elevated  and  compressed,  {laseing  abruptly  into  the  Rhort  tail;  no  Bcalee,  the  skin 
covered  with  silvery  pigment;  series  of  Iiiminoua  spots  along  Hie  lower  siile  of  head,  body,  and  tail; 
head  lai^,  compressed  and  elevated,  the  bones  thin  but  opaifieit;  cleft  of  moulh  wide,  vertii«l,  the 
lower  jaw  prominent;  nmrgin  of  upper  jaw  forme<l  by  the  maxllUry  and  premaxillary,  both  of  which 
have  a  sharp  edge  beeet  with  minute  teeth;  lower  jaw  and  i>alatine  iKines  with  a  series  of  small  eurved 
teeth;  eyes  large,  very  close  together,  lateral  but  directed  upward;  angle  of  preopercle  with  a  spine 
usually  directed  downward;  pectorals  well  developed;  ventrals  very  small;  himieral  arch  and  pubic 
bones  prolonged  into  flst-pointed  processes,  which  project  in  the  median  line  of  tlie  belly;  a  series  of 
imbricale<l  scales  from  tlie  humeral  bone  to  the  pubic  spine,  forming  a  ventral  serrature;  clorsal  fin 
short,  median,  preceded  by  a  serrated,  osseous  ridge,  consisting  oC  several  neural  spines  prolonged 
beyond  the  muscles;  adipose  fin  rudimentary;  anal  fin  short;  caudal  forked;  gill -opening  very  wide, 
Ihe  outer  branchial  arch  extending  forward  to  behind  the  symphysis  of  the  lower  jaw  and  beeet  with 
very  long  gillrakeiB;  bianchiost^^la  9,  the  arch  near  lower  jaw  an<l  parallel  with  it;  pseudobranchin 
and  air-bladder  present;  4  pyloric  cueca.  Small  pelagic  fishes  fmmd  in  most  seas,  coming  to  the 
surface  at  night,  descending  into  deep  water  by  day. 

The  single  Hawaiian  species  of  this  genus  is  fully  descrilied  in  Section  II. 


Family  XXII.  CHAULIODONTID^. 

Body  more  or  leas  elongate,  covered  with  thin  cadueoiu  scales,  or  sometimes  nake<l;  photophores 
present;  month  large,  the  teeth  irregular  in  size;  maxillary  entering  margin;  no  pseudobranchiie; 
interopercle  nidimentary;  gill-openings  wide;  dorsal  and  anal  [nodera1«  or  large.  Deep-sea  fishes  of 
rather  small  size  but  voracious  habits.     Some  7  genera  and  about  20  s[>ecieB  known. 

Omni  37.  CTCLOTHOHE  OoDda  *  Baan. 

Body  elongated,  somewhat  compreeced,  apparently  devoid  of  scales;  lower  parts  with  inconspicu- 
ous series  of  luminous  spottt,  with  the  tatter  arranged  approximately  as  in  Gomittoma,  but  usually  much 
less  conspicuous;  head  conical,  compressed;  cleft  of  month  very  wide,  obliijue,  extending  tiehind  the 
eye;  lower  jaw  strongly  projecting;  maxillary  long  and  slender,  8ickle-sha|ied,  somewliat  dilateil  poB* 
teriorly,  but  covering  only  an  inconsiderable  p<irtion  of  the  cheek;  upper  jaw  with  a  single  series  of 
needle-like  teeth,  some  of  which  are  enlarged;  tower  jaw  with  similar  teeth,  and  in  some  Hpecies  with 
a  few  canines  in  front;  teeth  on  vomer  sometimes  in  patches,  sometimes  reduced  to  a  single  pair  of 
fangs;  palatine  and  pterygoid  teeth  present  or  absent;  eye  mmie rate,  not  conspicuous;  gill-opening 
very  wide,  the  membranes  tree  from  isthmus;  gillrakerH  numerous,  long  and  slender;  pseudobranchiie 
none;  no  air-bladder;  dorsal  and  anal  moderate,  opposite,  the  latter  much  the  longer;  adipose  fin 
sometimes  present.    The  3  Hawaiian  species  of  this  genus  are  fully  described  in  Section  II. 


Family  XXIII.  ASTRONESTHID^. 

Slomatoid  fishes,  with  adipose  dorsal  present,  and  with  scaleless  liody;  dorsal  fin  inserted  behind 
vent,  but  in  front  of  anal.    A  single  genus  with  few  species;  hsheaof  the  deep  sea. 

Oaniu  38.  ABTB0RE8THEB  Rlebardion. 

Body  rather  elongate,  compressed,  scaleless;  heM  compressed;  snout  oE  moderate  length;  mouth 
wide;  lower  jaw  prominent;  teeth  pointed,  unequal;  upper  jaw  with  4  long,  curved  canines,  front  of 
lower  with  2;  maxillary  teeth  fine,  subeqnal;  palatines  with  a  single  series  of  small  pointed  teeth,  simi- 
lar to  those  on  tongue;  eye  moderate,  not  longer  than  snout;  throat  with  a  long  fleshy  barbel;  <lorsal 
fin  rather  long,  inserted  entirely  in  front  of  anal    behind  ventrals;  adipose  fin  present;  caudal  forked; 
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paire<l  fins  latifc;  i^illrakerB  ininiite;  no  pseudobranchitc;  no  air-bladder;  sidra  and  belly  with  very 
many  amall  luminuiiB  8|»Dts;  a  small  luminous  patch  l>elow  eye.  Small  fishes  ot  the  deep  sea,  remark- 
able for  their  strong  t«i;th,  the  lower  jaw  much  stroni^r  than  in  Maiacoiteuj,  The  single  Hawaiian 
species ia  fully  deecrilieil  in  Section  II. 

Family  XXIV.  STOMIAT[D^. 

Body  elongate,  tapering,  naked  or  covere<l  with  very  thin  and  deeiduoiis  scales;  head  oblong; 
snont  short  ami  rounded;  eyes  large  and  far  forward;  opercular  apparatus  imperfectly  dpvelo|>wl; 
mouth  enormous,  witli  deep  Isleral  cleft;  lateral  margin  of  upper  jaw  formed  by  maxillary  and  pro- 
vided with  teeth  along  the  edges;  teeth  usually  strong,  unequal,  some  of  them  often  fang-tike  or 
barbed;  gill- membranes  not  joine<l,  free  from  the  isthmus;  brani^hiostegals  numerous  (12  to  17);  a 
long  barbel  at  throat;  no  pseudobranchiee;  dorsal  tin  short,  median  or  posterior,  without  spines;  anal 
free,  far  behind  and  small;  caudal  distinct;  pectorals  low  down  on  the  scajiular  arc))  and  narrow; 
ventmis  inserted  far  backward;  stomach  ciKcal,  and  pyloric  appendages  absent;  sides  with  phospho- 
res(«nt  s|.otH;  skeleton  feebly  ossified;  vicgK  extruded  through  oviducts.  Deep-sea  fishes  of  extremely 
voracious  habits. 

The  single  Hawaiian  genus  and  s|)eciee  of  this  family  are  fully  described  in  Section  U. 

Family  XXV.  PARALEPIDID^. 

Body  elongAte,  somewhat  compresMHl,  fonneil  much  as  in  a  barracuda,  covered  with  cycloi<t  si^alee 
of  moderate  or  rather  large  size;  head  long,  usually  scaly  on  the  sides;  mouth  very  lan^;  lower  jaw 
projecting;  preinasillary  nut  protractile,  very  long  and  slender,  forming  the  entire  margin  of  iip|ier 
jaw;  maxillary  long  and  slender,  clonely  adherent  to  premaxillary;  ti.-eth  rather  strong,  {>ointed,  in 
single  series  on  the  jaws  ami  palatines;  some  of  them  on  lower  jaw  and  iialatines  sometimes  very  long 
and  fang-like,  and  most  of  them  freely  ilepresslble;  opercular  bones  thin;  psendo branch iic  present; 
gill-membranes  8e[>arale,  free  from  the  isthmus;  branctiiuategals  about  7;  glllrakers  short,  sharp,  spine- 
like; eye  large;  lateral  line  present,  its  scales  usually  en1arge<l;  dorsal  fln  short  and  small,  l)ehiud  the 
middle  of  the  Itody,  neariy  or  (|uit(;  over  the  ventmis;  adipose  fin  present;  anal  fln  tow,  nther  long; 
caudal  tin  short,  narrow,  forked;  [lectoralsratlier  small,  placed  low;  pyloric  cii'ca  none;  no  air-bladder; 
phosphorescent  sjiots  few  or  none.     Vorw-ious  fishes  of  the  o|)cn  seas  or  the  deep  seas. 

The  single  Hawaiian  genus  and  s|)eeies  of  this  family  are  fully  ilescribed  in  Section  II. 

Family  XXV[.  STEKNOPTYCHID*. 

Fishes  "  with  compresBol,  ventradiform  Ixnly,  carinated  contour,  deeply  and  obliquely  cleft  and 
subvertical  mouth,  wliosc  upper  margin  is  constituted  by  tlie  supramaxillariesHsweil  as  theintermax- 
illaries;  branch iostegal  arch  near  and  parallel  with  lower  jaw,  sc-apular  with  an  inferior  projection, 
and  with  one  or  more  of  the  neural  spines  abnormally  develoi>ed,  and  projei'ling  above  the  Itack  in 
advance  of  the dor!<al  tin."     (Gill.) 

Genera  2,  species  about  10;   deep-sea  flshes,  rising  toward  the  surface  at  night  or  in  stormy 

a.  Body  covered  with  Urtre.vprylhin.  deciduous  scnleH;  DOanleiinr  HplnoiiidllMalionolIhGdonwl  fln Polglpititl.  p.  71 

aa.  Body  mostly  waleleics  covered  viih  amJvery  plgmenl-dutwl  Kn  of  h  triatiijiiltir  bony  Jamelln,  wry  ihiit  in  front,  but 
Btrengtheni-d  along  ILihlnil  niBrgln,  fulloived  by  sevcnil  niys tiltmoptyx.  p.  73 

Otnu  39.  POLYIPHUB  abnthBr. 

This  genus  differs  irom  Stemopiyxm  having  tlie  body  covered  with  large,  very  thin,  and  deciduous 
scales,  and  in  lacking  the  anterior  spinous  dilatation  of  the  dorsal  fin.     Three  species  known. 

Only  one  species  of  this  genua  known  from  the  Hawsiian  Islands.     (See  Section  II.) 
fWyipnuiG^tllher,  Rept.  l>cep.Sea  Fisbea,  Challenger,  XXII,  ITU.  ISS;  {KiiiHoiui). 
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0«nni  40.  STEBirOFTTX  H*mMnn. 


Body  much  eIevKt«<l  and  comprcwod,  passing  abniptly  into  ashort  and  roiiiprt«ped  tail,  the  an^le 
madu  by  the  hind  maiyin  of  the  trunk  and  the  lower  i-dge  of  the  tail  lieing  hli«^(  up  hy  a  liniail  fiild 
l>f  the  int^unient,  of  ]ieouliar  traneparent  a]>[>earHiir<>,  resembling  thin  ('artilagc;  thin  fold  l>oar8  the 
anal  fin  and  is  9Up)iurtcil  by  interliH.'nMl  rayH;  head  short,  coniprer«<ed,  de<']>,  with  extremely  t>hort 
snout  and  a  wide,  subvertical  mouth;  cy««  tartce,  lateral;  margin  of  upper  jaw  foniied  by  maxillary 
and  intennaxiltary,  the  latter  being  very  short,  and  cat-h  of  these  lx>nefl  bavin);  a  sharp  ed)ie  which  is 
amie<l  with  a  series  of  very  small  teeth,  somewhat  uneiiiial  in  fiw;  lower  jaw  with  a  similar  dentition; 
vomer  and  pulatinea  toothless;  Itones  of  the  beiul  (inn,  some  of  them  lemiinatinj;  in  fborl  ^pinef, 
namely  the  angle  of  the  preopi'rcli',  the  [xnrtero- interior  angle  of  the  mandilile,  and  the  Hym|ihysi»  of 
the  humeral  bones;  gill-opening  very  wide,  the  gill-membrane  lieing  attai-hiil  to  the  isthmuH;  gilln  4, 
the  branchial  arches  long,  not  angularly  bent,  the  branchial  slits  being  closed  by  a  meiidirane  in  their 
up{>er  {>(>rtion;  a  few  of  the  gillrakers  are  prolonged,  needle^haped  and  widely  xet,  the  others  l>eing 
quite  rudimentary;  pseudobranchiiv  present;  greater  portion  of  body  scalelew),  ci'vered  with  a  silvery 
pigment;  a  luminoiiti  organ  occupies  the  inner  side  of  the  oiwrcle  close  lo  ila  lower  end,  another  ia 
plaeeil  at  tlie  anterior  en<l  of  the  ceratohyal,  and  finally  a  very  large  glanilular  mass  is  loilged  on  the 
upper  eilge  of  the  anterior  eii<I  of  the  clavicle;  a  series  of  luminous  s[M)ts  runs  along  the  lower  otgc  of 
the  alxloiiien  and  is  separated  from  the  serieif  of  the  other  side  by  a  cartilaginous  fold  occupying  the 
median  line  of  the  alxlomen;  another  seriee  runs  on  each  side  of  the  isthmus,  a  row  of  'i  aliove  and 
behind  the  root  of  the  ventrals,  and  another  row  of  3  al>ove  the  vent;  the  luminous  orgatis  on  the 
lower  [lart  of  tail  consist  anteriorly  of  a  row  of  4,  of  wbicti  the  first  is  prolongcil  l<)wani  the  liack  as  a 
narrow  ban<l,  terminating  Bl)out  the  middle  of  the  depth  of  the  Ixxly  in  a  globular  black  s|>ot  with  a 
white  center;  [Xisteriorly  in  front  of  the  caudal  rays  there  is  another  row  of  4  small  s[>ots;  the  dorsal 
fin  o«ivpie«  the  middle  of  the  back  anil  consists  of  a  triangular  bony  lamella,  very  thin  in  Iront,  hut 
strengthened  along  its  hind  margin,  and  followed  hy  several  rays;  aiti|ii)He  fin  aljM-nt,  or  represv'Uted 
by  a  very  low  membranous  Fringe  of  the  doraal  margin  of  the  tail;  the  anal  lin  is  incompletely  devel- 
oped, extending  from  the  vent  to  the  root  of  the  cautlal  Rn,  its  rays  Is-ing  rudimentary,  widely  set, 
ami  scarcely  fn-e;  caudal  fin  briuul  and  f<>rke<i;  pectorals  well  ilevelrijuHl,  close  to  the  lower  i>rolile; 
ventrals  small,  the  i>elvic  bone  with  a  biild  sjiine  in  front  pointing  Corwanl.     ((iiinther. ) 

The  single  Hawaiian  species  (iSJ<Tjiu/rf_7j-  ilmphiim)  is  d««,Til)ed  in  Section  II. 
I'llrrmiiU^  Uemunn,  Nalurfolscher.  XVI.  H.  \l»l  (iliopAanu). 

Order  G.    APODES.— The  Eels. 

Teleost  fishes,  with  the  premaxiliaries  atrophitnl  or  lost,  the  maxillurics  lat4<ral,  and  Ilie  ho<ly 
anguilliform  and  destitute  of  ventral  fins;  the  most  striking  feature  is  the  alwi-iice  of  pre  max  il  lanes, 
taken  in  connection  with  the  elongate  form  and  the  little  development  of  the  scapular  ari'h,  wlilcli  is 
not  attache<l  to  the  cranium.  Other  characters,  not  confined  to  the  .ifxiief,  are  the  following:  The 
alweui'e  of  the  symplei^tic  l>one;  the  reduction  of  the  o[>er<'ular  apparatus  and  of  the  luilato-pterygold 
arch;  the  alisence  of  ventral  flnf;  the  alK«ni-e  of  the  meM>cora(»id  or  pnccoracoid  arch;  the  reduction 
or  total  al«en<%  of  the  stales;  there  are  no  spines  in  the  fins;  the  gill-oiN'ningsartM-omiMratively  small; 
there  are  no  |)seudobranchi<e;  the  vertebnn  arc  in  large  number  and  none  of  them  s|ie«'ially  modiHed; 
the  tail  is  isocercai — that  is,  with  the  caudal  vertebnc  remaining  in  a  straight  line  to  its  extremity,  as 
ill  the  embryoi)  of  most  fishes,  an<l  in  the  Aiuirantbini. 

We  li^nu  ourdiscusnon  of  the  eels  with  the  forms  which  seem  nearest  to  the  primitive  stock  from 
which  the  members  of  the  group  have  dtscendeil.  It  is  evident  that  among  the  eels  the  forms  of 
simplest  struirture,  Uphagebninchua,  etc.,  are  not  in  any  sense  priii)iti\'e  forms,  hut  the  results  of  a  long- 
ixiDtinued  anil  progreiwive  degeneration,  so  far  as  the  tinsand  mouth  |>arts  are  concerned.  The  .l/w'r* 
are  probably  dew-ended  from  soft-rayed  fishes,  and  their  divergence  from  typical  fonns  is  in  most 
raipecta  a  retrc^ression. 
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FAHILlei   OF    HAWAIIAN    AIXlDeB. 

a.   EnthflfiefpliaH:    Gtll-openlnRS  well  developed,  leading  to  large  Interbranchial   Bills;   tongue   present;  opercle  and 
hranrblal  bones  hi^II  developi-d;  waputar  arcb  present. 

b.  Body  covered  »llh  linear,  Imbedded  BCnles fiynapliobranchidtt,  p.  71 

66.  Scales  wholly  wanting;  eggs.  n>  Sir  w  known,  of  moderate  «lie.  mnch  a*  In  ordinary  flshes. 
c.  Tip  of  tall  with  a  more  or  lew  distinct  tin,  the  dorsal  and  anal  flns  confluent  around  It:  eolorallon  always  plain, 
brownish,  blacklsb,  or  silveri',  the  UnH   ollen   hlackniiirglned',  poelerlor  Dmtril  wilbout   tube,  silualcd 
entirely  Hbovc  the  upper  lip:  tonRiie  brood,  largely  tree  anteriorly  and  ou  Kidc;  pectorals  well  developed. 

LepiacrpAnlidar,  p.  74 

a--  Tip  of  tall  without  rays,  projecting  beyond  the  donial  and  anal  flns  {not  fllllorni);  posterior  nostril  on  the  edge  of 

upper  lip:  anterior  noxtril  near  tip  of  xnout.  usually  in  a  email  tube;  tongue  usually  adnalc  to  the  floor  of 

moulh;  coloration  frequently  varteguteil OpJicAMjfdjc.  p.  CO 

oa.    Cbtoeeph/ili:  Gill-openings  amall,  roundlnh.  leading  to  raitrleled  Interbranchial  sliW;  tongue  wanting;  pectoral  Bn 
(typically)  wanting;  operele  feebly  developed;  fourth   glll.arcb  modified,  strengthened,  and  supporting 

represented  by  eanllagc;  heart  not  lar  back:  peclonUs  wantlne;  skin  thick;  coloration 


FamilrXXVir.  SYNAPHOBRANCHID^ 


This  group  consista  of  deei>-Hea  etla,  differing  from  the  Aiigttillidtr  io  havinf;  the  gill-opening 
externally  i-onfluent  into  a  eingli-  slit.     Tlie  following  diagnosis  is  given  by  Dr.  Gill: 

"  EnchelycephaloiiH  Aixxlals  witli  i-onic,  ixiiiitcd  head,  nioiierattt  oi>en;ular  apparatus,  lateral 
niaxillines,  cardiform  teeth.  <liHtinct  toi^ue,  inferior  branchial  apertures  discharging  by  a  common 
a{>erture,  continuous  vertical  fins,  pectorals  well  develope<l,  scaly  Bkin,  and  nearly  t>erfect  branchial 
skeleton." 

Body  eel-shaped,  covered  with  linear,  iniht>dded  i»»\e»  placed  at  right  angles,  as  in  AngvUla. 
Lateral  line  prewent;  head  long  and  jMjinteil,  the  snout  produced;  mouth  very  long,  the  eye  being 
over  the  iiiiildlc  of  its  cU'ft;  jawa  about  equal;  l^eth  small,  sharp,  in  a  broad  liand  in  each  jaw, 
becoming  a  single  series  anteriorly;  those  of  inner  series  in  np|)er  jaw  and  oJ  outer  series  in  mandible 
wiiiewhat  enlarge<l;  vomerine  teeth  in  a  narrow  tiand  anteriorly;  gill-openinge  inferior,  liorizontai, 
clow  tf^ether,  convergent  forwani,  somewhat  confluent  at  the  surface,  but  sejiarated  by  a  considerable 
isthmus  within;  branch iostegals  [Wculiarly  formed,  in  moderate  number  (aliout  15),  atlachHl  to  tlie 
sides  of  the  compressed  ceratohyal  and  epihyal,  slender,  abbreviated,  and  moderately  bowed,  not 
being  curved  up  above  the  operele;  tongue  long,  free  only  at  the  aides;  noetrils  large,  the  anterior 
witli  a  short  tiil>e,  the  |)08terior  before  tlie  lower  [art  of  the  eye;  pectjiral  well  developed;  dorsal  low, 
Ix^inning  l>ehind  vent;  anal  longer  than  dorsal,  rather  high,  its  rays  slender,  branched,  not  embedded 
in  tliu  skin;  vertical  tins  confluent  around  the  tail;  vent  near  the  anterior  fourth  of  body;  muscular 
and  oeeeoue  systems  well  develo|)ed;  stomacli  very  distensible.     Deep«ea  fishes. 

Omiu  41.  8TWAP&0BKAIICEU8  Jobiuon. 

Dorsal  beginnii^t  behind  vent  This  genua  contains  2  or  3  Bj>eciea,  deep-sea  fishes  from  the 
.Atlantic  and  Pacific. 

The  single  Hawaiian  species  of  tins  genus  is  fully  described  in  Section  11. 
!iy«apliobraHtli\u  Johnson.  Froe.  Zoul.  i^K.  Lond.  1862. 169  (t^upii). 

Family  XXVUl.  LEPT0CEPHAL1D,C.— The  Conger  Eels. 

This  family  includes  those  eels  which  are  ecalele^  and  have  the  tongue  largely  free  in  front;  the 
body  moderately  elongate;  the  end  of  tlie  tail  surroundeii  by  a  fin;  the  posterior  nostril  remote  from 
the  upper  lip  and  near  front  of  eye;  and  the  pectoral  fins  well  develope<l;  lower  jaw  more  or  less 
included;  teeth  on  aides  forming  a  cutting  edge;  lateral  line  well  developeil.  All  the  species  are 
plainly  colored,  grayish  or  duaky  al>ove,  silvery  below.  Speciea  found  in  most  warm  seas,  usually  at 
moderate  depth.  Moat  of  them  undergo  a  metamorphosis,  the  young  being  loosely  organized  and 
transparent,  band-shaped,  and  with  ver)'  small  head.  The  body  grows  smaller  with  age  owing  to  the 
compacting  of  the  ti»ities.  The  two  genera  found  in  the  Hawaiian  Islands  are  not  well  separated  and 
should  perhaps  be  considered  as  one. 
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a.  Itiwrlloti  of  doml  beblnd  middle  o[  pectoral. 

b.  Gapt  i)(  mould  Mureely  reaching  orbit iYom^UoiUor.  p.  75 

Ni.  Gape  ofmouih  reachtngBt  leant  to  below  middle  ol  eye ttjiWofpAoinJ,  p.  7S 

an.  Insenlon  of  doiml  before  middle  of  pectoral, 

e.  Teelh  present  on  Jaws  and  vomer OmgrrUHi.  p.  K 

«.  Nolecthon  jawBorvomer rocmw.  p.  TV 

Otnit  42.  PSOMTLLAirrOB  Alwek. 

Body  Mont,  with  the  muscular  and  OKieons  syttteme  well  devi:lope<l,  and  the  Uil  about  as  Ioiik 
as  the  trank;  eye  rather  small,  cleft  of  mouth  narrow,  not  extending  behind  iniildle  of  eye;  vitliform 
leeth,  in  hroad  hands  in  jaws,  and  in  a  broad,  confluent  patch  on  palate;  nostrils  lateral;  ton^e 
free;  gill-openings  widely  separate;  4  gills  with  wide  cletta;  no  scales;  mudferous  cavities  of  head 
well  developed;  the  dorsal  begins  pome  distance  behind  the  occiput;  pet-toral  and  vertiial  fins  well 
develoited,  the  latter  confluent.  Allied  lo  Congermuricna.  (Alcock).  This  genus  differs  from  Leplo- 
rrphalia  in  the  dentition  and  in  the  posterior  ponilion  of  the  nostrils.  Dee)>-Hea  fishes  of  the  Arabian 
seaa  and  alxtut  the  Hawaiian  Islands. 

The  single  Hawaiian  species  (P.  ulcocki)  is  fully  described  in  Section  II. 
Pnta^OaBlor  Alcock,  Ann.  Un«.  Nnt.  Hint.,  October,  IS90,  6th  series.  No.  6,  310  Ipurparm). 

Oanni  43.  LBPTOCBPHAIQS  Soopoli.     The  Conger  I':ela. 

Botly  formed  as  in  Angu'tUa;  the  skin  scaleless;  head  depressed  above,  anteriorly  pointed;  lateral 
line  present;  niuulh  wide,  its  cleft  extending  at  least  to  below  middle  of  eye;  teeth  in  outer  series  in 
each  jaw  equal  and  close-set,  forming  a  cutting  edge;  no  caninee;  band  of  vomerine  teeth  short; 
tongue  anteriorly  free;  vertical  fins  well  developed,  confluent  around  tail;  pectoral  6ns  well  develoiie<l; 
dorwal  Ijeginningdlose  behind  pectorals;  gill-openings  rather  large,  low;  eyes  well  developeil;  posterior 
noetril  near  eye;  anterior  near  tip  of  snout,  with  a  short  tube;  lower  jaw  not  projecting;  skeleton 
differing  in  numerous  respects  from  that  of  ATvpxUia;  vertebrie  about  56  -f  100.  In  most  warm  seas. 
This  genus  contains  the  well  known  and  widely  dislrihuted  conger  eel  and  3  or  4  cloHely  related 
8|>e('ie«.  The  earliest  generic  name  used  for  members  of  the  group  is  Leptwephaittt,  biased  on  a  curious, 
elongate,  transparent,  band-like  creature  with  minute  head  and  very  small  mouth,  found  in  the  waters 
of  Europe,  and  known  as  I^jitorephalvi  morrisni.  This  has  lieen  shown  by  Gill,  liiintlier  an<l  Fai-ciola 
to  Ix'  the  young  and  larval  form  of  LepUtcephaliui  cvager.  A  number  of  genera  and  s|)ecieM  of  the  sup- 
)io8e>l  family  of  Leplocejihalidfe  have  been  described,  but  there  is  no  doubt  that  all  of  them  are  larvii', 
some  of  eels,  as  Ginger,  Congermuriena,  Oxyetomut,  and  Netianlama,  others  of  isosponilylous  tiehee,  as 
Albala,  Klopg,  AUpoce}>}uUw,  Slomuu,  ete.  (Giinther,  Cat.,  VIII,  136.)  It  is  thought  by  Dr.  Gunther 
lliat  the  leplocephalid  forms  are  probably  "individuals  arrested  in  the  development  at  a  very 
early  iieriod  of  their  life,  yet  continuing  to  grow  to  a  certain  size,  without  corresp<mding  develop- 
ment of  their  internal  organs,  and  perishing  without  ha\'!ng  attained  the  characters  of  the  perfect 
animal. "  The  recent  observations  of  Dr.  Gilbert  on  the  larvsfl  of  AlbiUit,  Etoim,  and  Conger,  however, 
seem  to  point  to  the  conclusion  that  these  curious  forms  are  normal  young,  and  that  the  individuals 
grow  smaller  in  size  for  a  time  with  increased  age,  owing  to  the  increasing  compactness  of  Ihe  tissues. 

Inasmuch  as  the  name  LeptocepfuUtm  has  been  associated  for  more  than  a  century  with  larval  forms, 
it  is  a  decided  int-onvenien<-e  to  accord  Ui  it  precedence  as  a  generic  name  over  Conger.  The  strict  law 
of  priority,  however,  demands  its  retention,  and  the  tendency  among  systeniatic  zoologists  is  to 
recognize  as  few  exceptions  as  may  be  to  this  rule.  The  unfamiliar  names  Oxijarut  and  Hdmktig  are 
lK>th  earlier  than  Conger. 

(a)  Larval /otmt. 
LfjMftphalut  .'^eopoll.  Int.  HUtl.  Kat.,  17T7.  Va  (iruHTJtri). 
I'lynmt  Raflneflque.  Qiralteri,  19, 1810  (wrmtftrmiil. 
HdrninU  Raflnec^ue.  Indlcc  d'HtioloKla  Siclttana,  62,  1810  (puwtoltuO. 
Hdmirhthyt  Conn.  Fannn  Kapoli.  Penua,  1854  [diaphanut). 

t  IjTplnrrphatifhUiyt  Blceker.  Act.  Soc.  Sci.  Ind,  Nederi.,  I,  Mnnado,  BB,  June,  1S5S  {hypetlotoma). 
t  IHap/umiclMvi  Peten.  Uonatabei.  Ak.  Wis,  Beil.  1864.  339  (bra-icatutvt]. 
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(bj  A<lail  formt. 
Erhrlm  Raftnivinle.CtTMWri.  eli!„  W,  IS10(Iii  purt;  fiirluilfs  sfiefiw  uf  tliujwT,  <)j)AiiB™n.an(l'.W|irw;  m 

Omg^  Cavlci.  Ktgac  Anlmsl  (2[le<l.  McMiirtrles'ii) 
ArhiKimn  KwalaHon,  Nut.  HIW.  ClaiK'ii  FiKhtii,  I.  tx, 
npliitama  av/eiiaoa,  Kat.  Hlnl.  Clam'n  FlHhes.  II.  SU.  1H39  (amla),    SubMiliile  fur  Arbmmn:  nut  Ophisomui  SwaJnacin. 

Nhi.  Hint.  CliuB'Q  Flshw,  II,  277,  ISSH.'./'A'WijtftoapoH. 
OwflTUf  aichitrdsnn.  VuyaRC  Krebiuund  ToiTor,  lOi,  l>m  (nmiro-). 
UaaHu/phif  Kau|>,  Anlo  Piwhp  HHiDbiim  Miis..  ;.  In  Ahhuiiil.  Nntiir,  Verein  Hamburg.  IV.  18!iH-i8M. 

30.  Leptocephalua  mftrginatus  (Valenciennes).     "Piihi  liAo," 

Heail  2  in  tnink;  ht-aii  ami  tnink  about  1.67  in  tail;  eye  2  in  anout,  1.B7  in  interorbital  space; 
Knout  about  3.7ii  in  head;  interorbilal  himw  a  little  over  6;  mouth  about  2. ;t;  ix-ctoral  2.67. 

Boily  more  or  lei's  roiirxlctt,  the  tail  jKiHttriorly  taperinj;  and  iTDiiipressetl;  liead  ratht^r  long, 
depretwed,  and  pointed;  xnout  jMunt^l,  dejiresHed  above,  and  projecting  beyond  the  mantlilile;  eye 
small,  anterior;  mouth  rather  larj^,  extending  |)08terii>r]y  slightly  licyond  eye;  lips  thick,  fleHhy,  and 
broail;  t<H;th  blunt,  rather  short,  tnorv  or  less  oylindricul,  a  patch  on  vomer  and  front  of  nioulh  above, 
a  small  patch  on  each  side  of  the  sympbysifl  of  niandible,  thoMe  alonf;  the  jawH  fonuing  a  cutting  edge; 
toiiKUe  laif^,  tliiek,  and  free  in  fron^  anterior  noetrib  in  short  tul>eH  near  ti|i  of  anout,  the  [xwterior 
situated  very  near  up{>er  front  margin  of  eye;  interorbital  space  elevale<l  (»nvexly  and  flattened  in  the 
middle;  sides  of  head  rather  swollen;  gill-openings  rather  large;  peritoneum  silvery;  skin  jterici'tly 
sniootb;  heail  with  a  number  of  mucous  pores;  lateral  line  well  developed  anil  continuous,  the  iioree 
alM)ut  120;  origin  of  dorsal  beginninf;  over  the  first  thir<l  of  pectoral,  its  height  greater  than  that  of 
anal;  margin  of  caudal  rounded.  ilA  length  al>out  equal  to  snout  and  half  of  eye;  pectoral  more  or  \em 
rounded,  the  rays  just  alRive  tlie  niiildle  the  longest.    In  lite  the  young  ha»  Iraeesof  obscure crombars. 

Color  in  aki)hol,  dark  lucid  brown  above  and  on  the  vertical  fins,  which  are  niargined  with  black; 
lower  surface  of  body  pale  or  whitish,  more  or  lees  soiled  with  pale  hrown;  a  dark  blackish  brown 
streak  from  lower  margin  of  eye  above  and  liehin<l  the  comer  of  mouth;  jiectnrals  brown,  their  lowtr 
margins  whitish,  the  ii|i[<er  portions  of  their  extremities  with  a  black  blotch,  which  is  always  distinct. 

The  al>ove  <lescri|ition  Ik  l>aM>il  on  a  s|H'cimen  39  incites  long  (Xo.  (K175!>}  froui  Ililo.  Three  other 
specimens  (Nos.  0^758,  WlSfiS,  and  03760),  :{0,  24,  anil  30  inches  long,  re3|iectively,  are  in  the  collec- 
tions from  Hilo,  and  2  a|ieciiiiens  ( Nos.  037i;{  and  03727),  'M  and  3H  inches  long,  re)<|>e<-tively,  wer« 
obtained  at  KaJlua.  Young  individuals  have  traces  of  oluwure  eross-lwnds.  An  example  from  Ililo 
showitl  the  iiectoral  in  life  with  a  large  blotch,  eiigeii  with  white.  In  the  collwtion  made  by  Dr. 
Jenkins  are4  s|N.-cimenti,  19  to  25  inches  long.  We  tiave  one  larva,  proliabty  of  this  or  some  spei^ies  of 
LeptiMfphnln*,  ohtaiiie<l  at  llilu.     It  is  atiout  2  inches  long,  and  can  not  be  certainly  identified. 

TlieKpecies  is  rather  almnd ant  about  lava  rocks,  and  is  cotutnoti  at  Samoa.  The  native  Hawaiian 
name,  puki  iiha,  signifies  slippery  eel. 

.  I'nlio'..  201.  pi.  9.  %.  1.  Ml.  Saadwicb  lalniida:  CiiiiitiiT.  ShoK  Flnhm, 
ilu);  Stclndafhiier,  Dunlu.  At.  WLw.  Wien,  LXX.  IBTO,  511 


a«iinB  44.  COnOBELLITS  OgUby- 

Dorsal  tin  in»^;rted  more  anteriorly  than  i[i  I^/ilucephiiliix,  over  the  gill-opening  or  anterior  juirt 
of  pectoral;  head  with  muciferous  cavities,  more  or  less  cutispicuotis;  mouth  rather  small;  teeth  ail 
poititeil;  beiily  more  robust  than  in  lyjilorfitliahii,  the  tail  not  much,  if  any,  longer  than  rest  of  l)ody, 
it«  tip  white  in  Japanese  i<(>ecie!';  dorsal  and  anal  iilged  with  black.  The  genus  is  not  very  different 
■from  IteiinrephnUif,  the  species  meiiiiM,tnmiii  being  almost  exactly  intermeiliate. 
OnifjrrniHi  ORllby  In  J.irdan  &  EvermHiiii.  Fliihw  North  anil  MFil.  Amtr.,  Ill,  -iHOI,  1S98  (Sovember  M]  fixilearica). 
a.  Snimt  nnt  ioafu'.t  than  i!yi>.  ronndfd,  projwllng  sllghtl.v  beyond  tip  ul  lowfr  jair;  (ips  thick:  gillHtpenlngB  lera  than 

eye;  origin  of  dnisal  in  frtiiil  ol  bane  of  peetoml ftiiiiiTni.  p.  JI 

no.  Snout  longer  thiin  c)X',  flat,  pm;ci'|[iig  ri>iiiiiilvrBlily  beyond  tip  of  lower  Jnn;  lip*  thin;  gl]l-opPnlng!i  a  llllle  greater 
than  eye;  ori^n  of  domal  slightly  behind  baiie  of  pocioTal.,,. ......,,,.,,. .^ae^uitT^att^Ti 
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31.  Congrelliu  bowerai  .li>nkii>8.     Fig.  IR. 


Heail  1.0  in  trunk;  heai)  an<l  txiink  a  little  shorter  than  tail;  width  nf  IwbaI  2.5  in  iti'  length; 
Enout  4.5  ill  head;  eye  4.2.');  inlemrhilal  npacu  6;  pei'tural  ^.4;  |M>ri$!  al>out  147  in  lateral  line. 

Body  ralher  nhort,  ci'mprvftHnl,  the  tail  ta|>erinK  poxteriorly;  heail  etnn^te,  ronmleil,  onnicully 
pointed  in  front;  snout  a  trifle  leaa  than  e};e,  ntnnde^l,  elongate,  with  its  tip  bluntly  pointeil; 
eyex  very  large,  higli  in  front  i>f  head;  mouth  \iTfK,  the  snout  protruding  Hiighlly  Iteyond  tip  of 
mandible,  comer  of  mniith  nearly  under  middle  of  eye;  lii>s  rather  thick,  flexhy  IoInm  on  either  Ride 
of  each  jaw;  teeth  all  line  attd  rather  numerouH  in  jaws  and  on  vomer;  anterior  nostrila  in  short  tulies 
at  tip  of  pnout,  the  poiiterior  on  Hides  of  miout  nearer  front  of  eye  than  tip  of  snout;  interorbitat  xpaee 
flattened  and  with  a  median  ridge;  head  without  ewollen  app«araniH>;  (tilUnieninftH  abimt  two-third? 
eye;  peritoneum  silvery,  with  mnall  ftray  dol^;  skin  smooth;  head  with  a  number  of  muroos  {xiree,  a 
large  one  just  behind  the  anterior  nostril;  origin  of  dorsal  at  about  the  lac t  si^ttli  of  the  space  between 


Fio.  I*. — OmgrcOui  bowerti  lenkin^;  from  the  type. 

posterior  margin  of  eye  and  ori^n  of  pectoral;  laudal  small,  or  the  marginal  lin  around  the  enil  of  tail 
very  narrow;  pectoral  rather  short  and  roundeii. 

Color  in  alcohol,  brown,  slightly  darker  above  and  aomewhat  clouded  on  heail,  where  2  dark 
brown  crosMbara  are  formed;  flns  all  pale  brown;  eilgeH  of  doraal.  niu<Ial,  and  anal  iiarr<>w*ly  eilged 
with  black,  especially  distinct  |ioeteriorly.  Color  in  life  (No,  O^MIO),  Imdy  tranKluc(>nt,  colorlesii; 
itnout  dusky;  a  dusky  liand  through  eye  and  over  lieail;  a  dusky  tranKVene  liand  across  na|>e  and  half 
way  down  on  side;  a  dusky  saddle  in  front  of  dorsal;  a  narrow  dark  margin  on  dorsal  and  anal. 

TJiw  description  is  Iwseii  priinanly  upon  a  siiecimen  {No.  04923)  14,5  inches  long,  oblaineil  at 
Hilo.  One  other  s|)ecimen  (No.  04922)  II  inches  long  was  taken  at  llilo;  four  examples  (  Num.  Oli4lt), 
fl4ill9,  O4920,  and  01tl2t),  each  al>out  II  inches  long,  at  Honolulu.  The  collii^titm  obtained  by  Dr. 
Jenkins  at  llonoluUi  contains  eight  examples,  ranging  in  length  fnuii  H  to  II  inches. 

OmijrrBui'  hxrern  Jen kln«,  Bull.  I'.  K.  FIxh  (V.mni..  XXII,  IMCi  iS..|,l. 'j;i,  ISCKII,  I'.'J.  He.  1.  HoDolulu;  Sriyd.T,  op.  cil.  (Juii. 
W,  IIKM).  :>ir>|H»ni>lillii:.. 

33.  Con^ellua  eequoreue  (Ciillicrt  A  Cramer).     Fig.  17.    ' 

Head  6..5  to  6.R;  depth  I-t  to  18;  head  and  tnmk  much  shorter  than  tail,  nl>out  l.fi  in  latter; 
pectoral  rays  14  or  15. 

J^ly  slender,  <!ompre88ed;  heail  w  deep  as  wide,  ta|M'ring  forward  to  a  flat  snout;  snout  :!.r)  to 
3.8  in  heail,  Hlightly  more  than  twice  as  limg  as  eye,  and  projei-tiiig  two-thirds  the  diameter  of  eye 
beyond  tip  of  lower  jaw;  eyes  somewhat  elliptical,  their  np|HT  mniyins  near  ilorsal  )>rofile;  angle  of 
mouth  reaching  middle  of  orbit;   lijM  thin;   maxillary  teeth  close-set  in  a  broad  villiforni  band,  the 
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outer  teeth  longer  than  the  inner,  the  vomerine  t«eth  much  larger,  torming  a  broad  tram<¥t'n<e  patch 
in  advance  of  maiiHary  teeth,  with  a  very  few  wnall  teeth  on  the  whaft;  mandibular  teeth  in  a  narrow 
<«rdiform  band  anteriorly,  diminishing  much  in  size  toward  angle  of  mouth;  anterior  nostril  a  hroa<l, 
short  tube  situated  on  the  antero-lateral  i>art  of  snout,  a  little  nearer  mouth  than  dorsal  jirofile;  poste- 
rior nostril  a  large,  elliptical  opening  in  front  of  upper  third  of  eye,  less  than  its  own  diameter  from 
eye;  interorbital  space  about  equal  to  long  rlianieter  oE  eye;  giil-ojienings  far  apart,  their  width  a  little 
greater  than  diameter  of  eye,  the  (liatance  between  them  about  5  in  head;  gillx  4,  no  rakeni;  tongue 
free;  peritoneum  silvery,  N])e(;kled,  or  brownish;  intestine  hlai^k;  pores  of  snout  arrangetl  as  follows: 
A  small  pair  under  tip  of  snout  just  in  fnmt  of  anterior  teeth,  a  large  one  in  front  of,  a  r«cond  above, 
and  a  third  imme<liately  l>ehin<l  the  anterior  noslril,  4  othern  along  the  side  of  up|ier  jaw,  and  one 
behind  angle  of  mouth;  a  row  of  about  10  [xires  on  each  ramus  of  mandible,  l)eKinning  at  tip  of  Iriwcr 
)aw  and  extending  beyonti  its  [xxiterior  angle;  lateral  line  above  tniddle  of  iMxIy  anteriorly;  <][irsal  An 
beginning  slightly  behind  base  of  pectoral,  its  distance  from  occiput  etjualing  dislani'e  of  latter  fr<iiii 
center  of  eye;  pei-loral  smaU,  poinleil  and  equal  to  snout. 

Color  ill  alcohol,  brown,   lieitd  and  back  dusky;  a  large,  dark,  oi>ercular  H|H)t,  another  small  one 
above  each  eye,  bikI  a  dark  streak  on  snout  in  front  of  eye;  side  of  tail  with  coarse  black  specks,  much 


Fro.  n.—Coagrdlur  .T-zaomn  {Gilbert  &  Cramer);  from  the  type, 

ne  of  the  specimens  than  in  the  other,  and  mainly  collected  into  2  lengthwise 
lines  running  parallel  with  the  bases  of  the  ilorsal  and  anal;  the  other  s|>e('imen  is  almost  plain;  niai^ 
ginal  portions  of  dorsal  and  anal  Ans  dusky,  becoming  black  [losteriorly,  and  the  basal  jiortions  light; 
inaide  of  mouth  a  little  dusky  (Gilbert  &  Cramer). 

This  species  is  known  from  two  specimens,  16.25  anil  18.6  ini-heslong,  respet' lively,  drcdgeil  by  the 
Albatroef,  December  6,  IJW],  between  Molokai  and  Lanai  in  375  fathoms,  and  several  others  dreilged 
by  thed»«Kr(»«.in  1902. 
(tonffmnur.-mo  .f./worrti  (lllberl  A  Cramer.  I'roc.  f.  S.  Nat.  MUfl..  XTX.  1«96  (Fob.  5,  Isa7|,  JOS.  pi.  XXXVll  (iiiisprimwl 

an/uoria  nn  plat*),  AlbalroH  itatioD  mh,  Lat.  N.  it"  u',  Lone-  W.  157°  38'  jcf",  in  a7o  falhonifi.    (T>|>e,  No, 

nsx.  IT.  S.  Nal.  Mus.) 

Q«iina  4S.  VBTSSKIO  Snydsr. 

Body  without  srales;  lateral  line  preeent;  tail  much  longer  than  head  and  trunk;  head  long, 
snout  piiintol;  lower  jaw  much  shorter  than  upper.  No  teelh;  vomer,  maxillaries,  and  mandible 
with  broad,  smooth,  haril  areas;  tongue  free;  nostrils  not  tubular,  tlie  anterior  ones  near  tip  cif  snout, 
with  narrow  rims;  posterior  ones  oblong,  near  the  eyes;  gill-o[X'nings  Be|)aral*,  with  hrosul,  lunate 
slits;  fins  well  devcl0iM.1l,  doreal  inserted  above  liase  of  [wclorals.     (lolor  uniform. 

The  alisence  o(  teeth  serves  to  distinguish  Vrlrniio  from  closely  related  giwera, 
VHmiiuaiiyder,  Bull.  U.  S.  Fliili  Conun.,  XXII,  19ffJ  (Jan.  19, 1904|,  .'■.It  (iiTren»). 
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33.  Vetenkio  verrens  Snyder.     Plate  5,  flg.  1. 

Head,  from  tip  of  snout  to  upper  edge  of  gill -opening,  0.64  of  trunk;  depth  0.42  of  head;  eye  0.1.1; 
snout  0.%;  length  of  pectoral  0.36. 

Head  very  long  and  pointed,  upper  profile  sloping  gently  from  tip  of  anoul  to  occiput;  interorbital 
space  flat,  its  width  0.16  of  head;  snout  slender,  projecting  beyond  lower  jaw  a  distance  eijual  to  0.5  of 
diameter  of  eye;  deft  of  mouth  somewhat  oblique,  extending  beyond  eye  a  distance  equal  lo  0,3  of 
pupil;  no  teeth,  the  vomer,  maxillaries,  and  mandible  with  broad,  flat,  Rmooth  siirfacei';  tongue  free, 
tiprounde<l;  lips  thin,  simple;  anterior  noxtrils  at  end  of  snout,  with  tow  riniH  anil  posterior  lla|i«; 
posterior  noetriia  close  to  upper  anterior  part  of  eye,  without  rimg,  rounded  oval  in  sha[ie;  a  pair  of 
large  mucous  tubes  at  tip  of  snout,  a  tube  immediately  behind  anterior  nostril  and  one  on  each  sld? 
of  snout  just  above  the  latter;  gill-openings  Innate,  their  width  about  O.I.'i  of  length  of  head;  lateral 
line  somewhat  above  middle  of  body  anteriorly,  gradually  extending  downward  an<l  reai^hing  midille 
of  body  a  short  distance  beyond  the  vent.  Pectoral  inr<erted  just  below  mi<l<lle  of  IxHly,  obtusely 
pointed,  upiier  rays  longest,  lower  border  convex;  dorsal  inserted  alKive  middle  of  l>9Me  of  pectoral, 
height  of  fin  at  a  )x>int  above  tip  of  pectoral  equal  to  vertical  dianu'ter  of  eye,  at  a  jioint  twice  the 
length  of  head  behind  the  vent,  the  length  of  rays  eijuals  length  of  snout;  65  ray:'  between  itn  insertion 
and  a  vertical  through  the  anal  opening;  anal  insertefl  immediately  l>ehind  vent,  its  height  equal  to  0.5 
the  length  of  snout.    Color  plain,  fins  edged  with  black. 

Color  in  spirits  brown,  darker  above  than  below;  pectorals  brownish,  growing  black  toward  tips; 
dorsal  brownish,  shailing  into  black  along  edge;  anal  bordered  with  black,  the  band  al)out  half  as 
wide  as  pupil  and  sharply  defined. 

A  single  mutilated  specimen  (type,  No.  50662,  U.  .S.  Xat.  Mus.)  from  the  Honolulu  market 
mea.'iures  10.63  inches  from  snout  to  vent.    The  tail  was  severed  12.6  inches  Iwhind  the  vent. 

rdrmioKirnuSajder,  Bull.  U.S.  FlBbComm.,  XXII.  IWJ  (Jan.  1».  1904).  516,  pi.  ^,  flg.  3,  Honolulu. 

Family  XXIX.  NETTASTOHID^. 

Eels  without  pectoral  fina,  with  the  tongue  not  free,  the  posterior  nostrils  remote  from  the  lip,  the 
gill-o|>enings  small,  Mparate,  and  subinferior,  the  vent  remote  from  the  head,  the  tail  ending  in  a 
slender  tip  or  lilaniant,  the  dorsal  and  anal  fins  moderately  develoiied,  and  the  jaws  proiluceil,  slender, 
ami  straight,  the  upper  the  longer,  and  both,  as  also  the  vomer,  armed  with  bands  o(  sharp,  close-set, 
recuri'ed,  subequal  teeth.  This  family  contains  a  few  species  of  deep-sea  eels,  closely  allied  to  the 
Mttranv:m/rid«  in  technical  characters,  but  more  resembling  the  Neiiiifhlkyiiix  in  appearance,  form  of 
the  head,  and  in  dentition.  Deep-sea  fishes  with  fragile  bodies  and  thin  skin  charged  with  black  pig- 
ment.    A  single  Hawaiian  genus  and  species,  described  in  Section  H. 

Family  XXX.  NEHICHTHVID-€.— The  Snipe  Eels. 

Body  excessively  slender,  not  strongly  compresseil,  dee|)est  near  the  middle,  tapering  backward 
to  the  tail,  which  usually  ends  in  a  long  and  slender  filament,  an<l  forward  to  a  very  long  and  sleniler 
neck,  wbicli  is  abruptly  enlarged  at  the  occipital  region;  no  stales;  lateral  line  represented  by  one  or 
more  rows  of  pores;  bead  resembling  that  of  'l\/logunit;  the  head  pro[>er,  small,  short,  and  rather 
broad,  with  flat  top  and  vertical  sides;  nostrils  large,  close  tc^ther  in  front  of  the  eye,  without  tul>e 
or  flap;  jaws  excessively  prolonged,  almost  needle-like,  the  up|)er  the  longer  and  somewhat  recurved; 
tetth  in  both  jaws  small,  very  numerous,  close-set,  retrorse;  gill-openings  rather  large,  running  down- 
ward and  forward,  Be[>arated  by  a  narrow  isthmus  or  partly  confluent;  pectorals  well  developed;  anal 
fin  higher  than  dorsal,  beginning  near  the  vent,  becoming  ol«olete  on  the  caudal  filament;  dorsal 
heinnning  close  behind  occiput,  its  anterior  rays  soft,  succeeded  by  a  long  series  of  very  low,  simple, 
spine-like  rays,  which  are  slightly  connected  by  membrane,  their  height  rather  less  than  the  length 
of  the  interspaces;  on  the  tail  these  spines  t^jain  give  place  to  soft  mys;  the  soft  rays  of  the  fins  are 
connected  by  thin  membranes  insteail  of  being  imbedded  in  thick  skin,  as  in  eels  generally.  Color 
translucent,  the  lower  parts  dark,  the  back  pale;  stomach  not  distensible;  inusirnlarand  osseus  systems 
well  developed;  abilominal  cavity  extending  far  behind  the  vent.  The  species  are  little  known  and 
their  anatomy  has  not  been  studied;  they  are  certainly  eels,  and  their  nearest  relation  )4.>emB  to  l>e 
with  the  NeUaMomida. 
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Oenni  46.  BBBEnrOHBB  0111  k  Bydar. 

Neini<-h  thy  ills  with  tlie  huul  lN.'hitiil  eyeti  o(  an  eli)ngat(»l  parallelogram  it  Eorni,  with  inoclerHlety 
attcnuatnl  jaw:<;  hranchiivtt'Kal  ineiiitiranes  ii>iitluent  at  {xixterior  maivin,  hut  with  the  branchial 
ajN'Tture  liinilcil  by  nn  itithiinui  exct-tit  at  the  nmT>;in,  an<l  with  lancet-Hha[>e<l  vomerine  tevtti  in  a 
crowdml  {sometimes  ilouliiwl)  row.     A  single  Hawaiian  spd'ii-s,     (ilk*  Sei:tion  II.) 
-.•;fiTinii«n-(ilH&Ryder.lT'K\r.  H.Nat.  Mu»,  ISO,  a)0  {brani). 

Family  XXXr.  OPHICHTHYIDJ;.— The  Snake  Eels. 

This  family  incluitof  thosp  sgalelesH  enrhelywiihaloiis  wis  with  enil  of  the  tail  projiictin);  beyond 
dorsal  anil  anal  tins;  withimt  niilimcnt  of  a  (■aiiilal  Hn;  witli  anterior  nostrils  plm-iMt  iu  ii))[H-r  lip, 
oiH'nint;  ilownwanl;  Kill-"I'*'"'»K'*  ■■<*'  tH>nfliwnt;  tonpK-  niont  or  less  fully  ailnate  to  fliwir  of  mouth. 
Th<-s]iei-i«sar<-,fi>rtht-  iiiiist  part,  niiMlemt^'.  or  small  in  sine,  anil  they  are  very  ahiinilant  in  the  t^uI>il^al 
seas,  eti[>ei-ially  alMwt  n)ral  reefs.  The  cao'  are  nnniemus,  of  nnxlerate  size,  similar  to  those  of 
orilinary  flHhe^<.  ( iem'ra  aUxit  12;  Hiiecies  nearly  100.  .Many  of  the  s|iecies  arc  aininilarly  I'oloreil,  the 
IhiiiiIk  or  siiota  h«i|;ht4-MinK  'he  analufiy  lietwi^n  them  anil  Ihe  wrpunts. 

Only  K  s|ie<-ies  of  this  lanci;  family  are  thus  far  known  from  the  Hawaiian  Isltuiils. 

>M,  Hoaj  urilh  illiiliiict  diiiwl  and  ana]  Diih. 

\    b.  Vomerlnp  U-Blh,  Tioiiir Uiamuui.  p.  HI 

"  bb.  VoioiTlne  ti-clh  prvariit. 
f,  Pwlorala  present, 
il,  Teclh  Hharp.  poinlpil.  Kimr  ol  Ihrm  oticn  paolnc  nr  fatiR-lfkc. 

r,  IliirMl  Inwrlod  ovt-r  or  bfforr  glll-opeiilnit;  i-siiiiiiN«miill Slinndimophit,  p.  82 

rr.  Diireal  behind  Klll-opcii inn;  liiw  Crinxiit;  I'aiiim-s  lance Hrarhiim»""}Jiu,  p.  83 

(Id.  Tm-lh  bliiiil,  mostly  (tmniilBr  or  miliar Murii-hHtgi.  p.  w 

.  IT.  I^cIotbIm  wanting (.'aUttMsii,  p.  lO 

Q«iini4T.  BPHAaEBKAHGKDB  Blooh. 

This  peniis  eonlaiiis  )<i'Voral  liltle-known  ppei^ien  nt  Hmail  tt'ls,  remarkahle  for  showing  no  trace  of 
tins  in  the  nilult  stage.  The  snout  pmjei'ts  Im-voikI  the  small  mouth,  ^Ving  a  shark-like  prufile,  hiicI 
the  simill  tti'th  are  mostly  uniserial.  The  gill-slits  are  infenor  ami  convcrpng.  The  name  S)ikiige- 
Uriuirhiin  was  lia.'^ci  on  a  s|ni'ies  which  evidently  belongs  to  the  genus.  It  has  therefore  clear  jiriority 
lymr' hlilhyuptm  and  AiAerirhlhija. 

This  geniw  is  the  most  simple  in  structure  among'lhe  Ophichtfiiiitt:i;  as  Ophlrbthiin  is  pmlialily  the 
nioHt  a|)e<'iatl»:Kl.     The  loss  of  Huh  is  ilonbtleiw  due  to  degeneration,  hut  SiiJuigebraiii-hus  seems  nearer 
the  primitive  type  than  lirarhij'iiaiiifihif  or  Ophirhlhwi. 
,SV«ln(^*™iirAH.  Bloch,  IcIitliyoliKtiii,  Xil.  711,  pi.  JIS.IlK.  a,  1797  (r."(rvKN(). 

( VnVi'n  Laci-pi'd'.  Hbil.Nut.  Vobe..  II.  VSi,  IIW  [.UramlcriaHa—fu-eaty.  imt  nrrifio  L.,  agciiiuuf  KafmfAfd. 
Ai-lirirhlhiit  l>c  la  Rorhe.  Ann.  Miis.  Nil.  Hisl.  Paris,  XIII.  Xi!,.  INUU  (inn.i). 
ttnia-lrriim  ltiilliH'H|iip,  Aimlysi'  du  la  .Snliin-.  93,  IttlS  |nri-ii«). 
IrMhuapiit  Brltoiil  de  BHrnvvllli-,  tti-viii-  Zi»lnf|ii|ue.  VI9.  IHI7  Iwnlirurlriii). 
Olihiiurapm  Kalip,  Apodes,  M,  HiW  ttfraeilii). 

34.  Sphasebranchus  fla,Ticaudus  Snyder.     Plate  5,  lig.  2. 

lleail,  measiireil  to  upjKT  iilgi'  o[  gill-oi>ening,  IS  in  length,  ll.o  in  tnink  i nil ni ling  head,  R..*!  In 
tail;  depth  'AM  in  head;  snont  r)..'i.  Snout  hmg,  slender,  and  sharp,  projecting  Iwynnd  uppei  jaw,  tip 
of  laller  reaching  Is^yond  eye  a  •liMiani«  eiiiial  to  diainet^'r  of  pupil;  eye  midway  iK-tween  tiji  of  snout 
and  angle  of  mouth,  ils  dianu'ter  conlaineil  a  times  in  length  of  snout;  anterior  nostril  with  a  short 
tulx^  on  vonlral  sidi;  nf  snout  a  little  nearer  its  tip  than  to  Iwinler  of  eye;  |>oslerior  nostril  without 
tube,  plai-iil  Itelow  anlerior  margin  of  eye;  upjK'r  lip  with  a  fold  cxiending  from  nostril  to  angle  of 
month;  leclli  of  jawft  in  a  single  series;  a  gr<ni|)  of  4  i-anines  at  end  of  up|N'r  jaw,  all  U-ing  In-yond 
eiiil  of  lower  jaw  when  it  iscloseil;  a  few  sharp  Icctli  on  anterior  part  of  vomer;  gill-openings  iiiEcHor, 
converging,  the  distance  lielwocn  them  alHint  ci[iml  to  rliiimetcr  of  eye;  width  of  gill-upening  7At  iti 
heail;  no  llns;  tail  pointed. 
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Color  in  alcohol,  pale  olive,  the  tail  nearly  white. 

The  degcription  ih  from  the  type,  No.  SOHKt,  II.  S,  Nat.  Nfus,,  14.45  inches  long.  Two  examples 
Irom  off  the  northeast  iiwmt  of  Hawaii.  One  from  Ntstioii  4055,  depth  SO  to  60  fathoniH  (cotype,  7509, 
L.  S.  Jr.  Lniv.  Mqw.  ),  mpawures  S.8  inches.  The  hca<l  17  in  length,  10  in  head  and  trunk.  In  life  it 
was  pinkish  anteriorly,  the  [Kislerior  thlnl  tinged  with  lenion-yellow.  The  other  specimen,  from  pta- 
lion  -UXtl,  depth  24  to  &1  fathuuiH,  meaHtirex  8.66  inchet<;  head  15.4  in  length,  8,3  in  head  aixl  trunk. 
In  life  the  color  was  light  onuige,  fading  to  lemon-yellow  {lOMteriorly;  an  indistinct,  light,  median, 
dorsal  stripe  extending  from  occiput  to  tip  of  tail;  ventral  xurface  Hltghtly  tinged  with  purple,  the  tint 
exteiidin)!  about  twice  the  length  of  head  Iwyond  anal  ojiening;  fide  of  head  with  1^  while  »<potii,  the 
anterior  one  just  behind  eyes,  the  posterior  one  indistinctly  connected  over  the  occiput  with  its  fellow 
on  oppOHtte  Hide. 

.  U.  S.  Fl!<b  Comm..  XXI[.  IXU  (Jnn.  19. 1304).  516,  |il.  3,  flic.  -I,  AlbatroH  StatloD 
in  II  to  i>  rath  ami. 

Oanni  4B,  LSIUBAinTB  BlMktr. 

Bo<ly  cylindrical;  mouth  email,  l>elow  the  sharp,  projecting  enout;  teeth  pointed,  ol  moderate 
«iie,  uniserial  in  jaws;  no  teeth  on  vomer;  eye  small;  pectoral  small;  di>real  and  anal  low,  the  former 
banning  nearly  alwve  gill-opening. 

Smalt  eels,  having  the  bright  colors  of  Ckleiiistai,  but  in  technical  res[>ei:tM  nearer  (fphichlhof, 
distinguished  by  the  absence  of  vomerine  teeth, 

i/mrann*  Bktkcr,  Verh.  Bal.  Gen.  Mnntn..  XXV.ZJ,  SB,  18M  (/*T,«rlH=»™/c/«.f««). 
.■(Wftnp/fntiBleelier,  op.  oil..  21,  1H53  l,iininnii=Kmii:lniiue). 

30.  Leiuranua  semicinctus  (l^y  &  Bennett). 

Heail  6,25  in  trunk;  tail  a  little  longer  than  trunk  without  head;  eye  about  2  in  snout,  1.67  in 
interorbilal  8|«ce;  snout  about  6  in  head;  interorhital  epao-T.S;  mouth  from  tipof  snout  3.5;  pectoral 

Body  more  or  Ies8  rounded  and  rather  slender,  the  tail  tapering  i>o8teriorly  to  a  conical  horny 
point;  head  [lointed,  rather  thick  and  swollen;  snout  short,  depres»e<l,  flatteneil,  and  shark-like  iu 
appearani*e,  with  the  edges  more  or  leffi  thin;  eyes  cniHll,  and  placed  wholly  t>efore  the  ("omerH  of 
mouth;  teeth  in  jaws  in  a  single  Heries,  pointed,  and  hooked  backward;  no  vomerine  teeth;  tongue 
adnate  to  floor  of  mouth,  small;  mandible  small,  its  tip,  when  mouth  ia  closed,  very  much  nearer 
anterior  mai^in  of  eye  than  Up  of  enont;  anterior  nostrils  in  small  tuben,  inferior,  on  lower  surface  of 
snout  and  opening  downward;  posterior  ni»tri Is  laig^,  in  the  lips,  and  opening  downwanl;  inten>rl>ital 
space  very  slightly  convex,  nearly  flat;  skin  smooth;  the  head  about  the  branchial  region  more  or 
let*i  wrinkled;  head  with  a  few  mucous  |>ores,  those  in  the  lateral  series  from  headaltout  147;  origin 
of  dorsal  hImiuI  over  miildle  of  i>ectoral;  dorsal  and  anal  low;  pectoral  small  and  short. 

(Jolor  in  alcohol,  whitish,  with  24  deep  brown  broad  cruat-blotches,  the  first  2  on  top  of  head 
much  narrower  than  the  others,  those  un  trunk  becoming  narrower,  most  of  them  anteriorly  not 
meeting  lielow,  and  those  on  tail  meeting  more  or  less  jierfectly  below;  Ii|)B  of  snout  and  tail  white. 

Thin  Kjieciee  was  not  obtained  by  us  in  Hawaii,  but  it  has  been  reiurtled  from  those  islands  by 
Lay  and  Bennett,  by  Fowler,  and  by  Snyder.  The  above  description  is  based  upon  a  specimen  { No.  ti642, 
.Stanford  University  Museum)  17,5  inches  long,  obtained  by  Jordan  anil  Snyder  at  Yaeyama,  lahigaka 
Islands,  in  the  southern  Hiu  Kiu  Archipelago.    It  was  also  found  by  Jordan  and  Kellogg  at  tSamoa. 

Opj'wiM'WNt'ci'u^uI'y  A  Bennett,  ZwI.Cupl.Bi-ecliey's  Voyage.  «6,  pi.  XX.  Hg,  4,  IRDS.Oahu. 

Ofhiturat  {HplmjebraitclKU)  rimiatitt  RlctwrdHHi.  V<i]r.  Kul[iliur.  IDT,  pi.  Lll,  Ogn.  1i>--JU.  1S4S,  Cblna. 

dpAinriu  rimini:u*  RlphanLiw.  Ichth.  Cliina,  314,  IKK,  China  (Coll.  Sir  Edwaid  B«k-licr). 

UrOn^triu  rtmianu,  Bleeker,  Verh.  Bal.  Gen.,  XXV,  -U.  \ria  (SibughB:  Sumnlra). 

UinraKOilacrjirdU  Bleeker.  op.  c<(..  3«.  IKO.  Slbofba;  Sumatra. 

LrfHmHU raluAriHiit  Kaup,  Cat.  Apod.  Fish.,  2,  ISM,  Java;  Uleuker,  Atla.-<  iL-hlh..  IV,  n.  pi.  tX,  l)|;.  1,  part,  1X64  (EJuit 

Indten}. 
Ophimnamalltz-miuQnvltt  In  Kaup,  I.e.  (name  otily),  China,  Maurlilua.  aad  Malayan  Archlpciaio. 
LiuranKt  KmieinfiHt.  Giinther,  Cat..  VIII,  51, 1N70  (East  tndiea;  Fiji  lalaiidn:  Uhlna). 
Leiaranat  lemlciitctiH,  Fowler.  Prov,  Ae.  Nal,  Set,  Fhila.  IWO,  -l^l  (Hawailiin  IxlaniU);  Jordan  &  Hnydvr.  Pruc.  U.  i%.  Nat. 

Hna.,  XXIII.  IWI.  Me  (Vaeyama,  bhigaka  Islandn,  JapaiiJ;  8n>-der,  Bull.  U,  S.  Pish  Comm..  XXII,  19(12  i. Ian,  IS. 

1«H),  516  (Honolulu). 

F.r.R,19(»— e. 
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0«nni  49.  MIGBODOirOTHIS  iMp. 
Body  more  or  IrtH  rounded ;  head  and  trunk  much  longer  than  tail,  which  ih  more  or  leae  rounded 
and  pointed;  head  rountie<l;  eiiout  poinleil  and  projectinf;;  teeth  lartte  and  Homewhat  canine- like,  in 
one  TOW  on  vomer;  nostrils  anterior,  each  in  a  Binall  tube,  the  posterior  pair  opening  in  the  lipfl  down- 
ward; pores  of  lateral  line  continuous;  dorsal  bt^inning  over  gill-opening  or  origin  of  pectorvl;  pec- 
toml  short.  Coloration  variegated  with  rather  large  dark  epol«,  those  os  the  bead  small,  alwent  in 
M.  miicgregnri.  Only  two  Bpeeles  known  from  Hawaii. 
MierodiiiKiphii  Kaiip,  Apodal  Finbes,  6.  ISM  i,'U(ipi«Kit), 

a.  Origin  oF  doraul  RllRhUy  in  advance  at  glll-opeiiing  or  banc  ut  pn'Ionl:  anterior  noaUils  in  short  Besliy  tub«a  on  tip  of 
snout.    (ViIoT  white,  reiidervd  wimewhal  ehwlvil  on  upper  portion!  by  very  mlriule  polntx  nl  gny:  back  and  upper 

nurtare  wlih  ntiDwroun  round  bmwn  niiotiiand  about  tTlndlntlnct  Imniiverie  dark  brown  bands Jovltri,  p.  VI 

on.  Origin  ol  domal  farther  In  advance  o[  base  of  pectoral,  midway  in  lenxlh  of  hnd:  anterior  noitrlln  in  convplcuoUB 
tubes  on  loivcr  surface  of  snout  In  front.  Color  browni'li  olive,  the  lower  (urfftce  light  yellowish  wuhed  with 
sllrery;  upper  surface  of  body  dark,  covered  witb  minute  blacliish  dots maegrfgari.  p.  82 

SS.  Hicrodonoplua  fowleri  Jordan  &  Kverniann.     Plate  8. 

Head  alxiut  -1.8  in  trunk,  nieasureil  from  gill-opening  to  vent;  tail  shorter  than  head  and  trunk  by 
tlie  length  of  the  former;  eye  nearly  1.8  in  snout  or  \.f>  in  interorbital  spai'e;  snout  6  in  head;  inter- 
orbital  Hpace  atxiut  6.75;  month  2.75;  pectoral  a  little  over  4.25  in  head. 

Body  elongate,  cylindrical,  the  tail  ta[tering  gradually  to  a  conical  horny  point;  head  cylindrical 
and  pointed;  snout  moderately  long  and  pointed,  slightly  flattened  above,  projecting  over  and  beyond 
the  mandible;  eye  elongate,  i!tna1l,  anterior  and  Bii|>erior,  alxiiit  midway  in  length  of  month;  mouth 
rather  large;  lips  somewhat  fringed;  teeth  large  and  canine-Uhe  in  front  of  jawe,  and  on  vomer  in  a 
single  row;  tongue  small,  adnate  to  Hoor  of  mouth;  anterior  nostrile  in  short  tubes  near  tip  of  snout, 
the  posterior  with  broad  flaps  on  the  lijw  and  opening  downward;  interorbital  space  concave,  each 
supraocular  ridge  slightly  elevated;  peritoneum  silvery;  skin  perfectly  smooth;  head  with  mucous 
pores,  a  series  of  which  encircle  tlie  heail  above  and  about  midway  in  its  length;  lateral  line  well 
developed,  the  pores  about  140;  origin  of  dorsal  slightly  in  advance  of  gill-openiug  or  base  of  pectoral; 
pectoral  small,  the  rays  ju^t  above  the  middle  the  longest,  the  fin  rounded;  dorsal  fin  long  and  tow, 
its  height  about  equal  to  length  of  snout;  anal  similar  to  dorsal,  its  height  a  trifle  less. 

General  color,  when  fresh,  while,  rendered  somewhat  shaded  on  upper  portions  by  very  minute 
points  (seen  only  with  a  good  lens)  of  gray;  back  and  upper  surface  with  numerous  round  brown 
spots  and  about  17  indistinct  transverse  dark  hrewn  cross-bands  which  do  not  extend  over  the  dorsal; 
interspaces  between  spota  on  head  yellow;  pectoral  bright  lemon-yellow;  end  of  tail  for  about  1  inch 
from  point  bright  yellow;  spots  on  margin  of  dorsal  brown,  with  yellow  borders;  a  hand  of  yellow 
from  under  one  eye  backward,  upward,  across  top  of  head,  and  down  under  the  other  eye;  a 
transveree  series  of  jiorea  with  blai^k  margins  encin-les  head  above  and  about  midway  in  its  length,  a 
similar  series  over  head  along  margin  of  mouth,  then  up,  tuick  of  eye,  over  head;  pores  of  lateral  line 
without  black  margins. 

Three  specimens  of  this  species  are  now  known,  the  type  (No.  50613,  V.  S.  Nat.  Mus.),  a  speci- 
men 23  inches  long,  obtained  by  ns  in  the  Honolulu  market,  another  example  obtained  by  the  Alba- 
IroM  in  the  Honolulu  tnarkct,  and  a  third  sp^-cimen  recently  rei'eived  from  Mr.  K.  L.  Bemdt. 

Bull.  L'.  S.  Fish  Comm..  XXll,  IWi  (April  11,  1903),  164,  Honolulu;  Snyder, 
an.  19, 19M).  SI6(Honolnlul. 

37.  Kicrodonophia  macproKori  Jenkins.    Fig.  IS. 

Head  4.K  in  trunk;  head  and  trunk  l.T.^  in  tail;  eye  2  in  snout,  a  little  over  one  in  interorbital 
space;  snout  5.2  in  heail;  mouth  from  lip  of  smmt  3;  pect<)ral  .t.5. 

Bo<iy  more  or  less  rounded,  ratiier  slender,  the  tail  lajiering  posteriorly  to  a  conical  horny  point; 
head  elongate,  pointed,  somewhat  com|»resseil;  snout  small,  well  produced  beyond  mandible,  pointed, 
and  conical;  eye  small,  much  nearer  comer  of  mouth  than  tip  of  snout  or  midway  between  tip  of 
mandible  and  comer  of  mouth;  mandible  broad;  lip  of  upper  jaw  with  a  fringe  of  short  fleshy  barbels; 
teelh  sharp,  pointed,  in  a  single  series  on  vomer  and  in  jaws;  nostrils  anteriorly  in  conspicuous  fleshy 
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tubes  on  lower  surface  of  snout  in  tnmt;  interorbital  space  a  little  more  than  the  eye  and  conyex;  giU- 
openings  low,  the  space  between  rather  broail;  skin  Bmootli;  heail  with  many  miicnuB  poree;  lateral 
line  well  develope<l;  origin  of  rlorml  midway  in  length  i)f  hea<l;  dorxal  anil  anal  low;  pectoral  rather 

Color  in  alcohol,  brownish  olive;  lower  Burtace  light  yellowinh  washed  with  silvery;  upper  sur- 
face ot  body  dark,  l>eing  covered  with  mimit«  blackish  dots. 

This  ppecies  ia  probahly  the  type  of  a  new  genua,  JenhruUUa,  clinracterizeid  by  the  fringe  of  short 


—Mirrodonnphu  maftrrfijort  Jpnkl 


tleehy  barbels  on  upper  lip.     The  only  know 
Mr.  Richard  C.  MHirq^r,  February  1,  1900, 

ma^ffWjwriJeiiktna,  Bull.  f.  S.  Fish  Cornm,,  XXH, 


pecimen   is  an  example  10.5  inches  long  obtained  by 
]j»haina,  Maui;  type,  No.  50721,  II.  S.  Nat.  Mua. 

W,  1903).  ta.  Hit.  i,  Labiina,  Uiui. 


Q«nu  SO.  BBACHTBOXOPKIB  Kaap. 

This  genus  differs  from  3fy>iriophie  chiefly  in  the  presence  of  a  conspicuous  fringe  of  iwpillie  on 
the  lips.  The  vomerine  teeth  are  t^nine.  Speci(«  chiefly  Kast  Indian;  one  recently  described  from 
the  Hawaiian  lalanda. 

Braclii/totmipliw  Kmip.  ApMlc",  ».  If.')*  (luiniiliirj, 

38.  BrachysomopluB  hensltawi  .Ionian  &  Snyiler.     Plate  7. 

Head  measured  to  gill-opening,  7.5  in  total  length,  H.H  in  length  to  vent;  depth  2.5  In  head;  eye 
1.5  in  anoat;  snout  10  in  head. 

Body  cylindrical,  the  head  greatly  dejireaeeil,  swollen  laterally  in  the  r^ion  uf  the  otn^iput,  nar- 
rowing anteriorly  to  the  ]K)in(e<l  anoul;  a  I'onspicuous  tranaverHe  dejireKsion  in  the  jioBtorbilal  region; 
interorbital  spatre  concave,  its  width  ei|ual  to  length  of  snout;  a  slight  supraorbital  crext  ending  In  a 
prominent  wart-like  protuberance  behind  eye;  nostrils  with  minuti'  tul)es,  the  anterior  located  midway 
between  tip  of  snout  and  eye,  the  posterior  on  lip  between  eye  and  anterior  nostril;  month  large, 
length  of  cleft  2.9  in  head;  lower  jaw  projecting  beyond  the  upper;  outer  e<lge  of  lii>H  with  a  row  of 
rattier  course  impillie;  teeth  of  upper  jaw  in  2  rowa,  the  outer  ones  small  and  close-set,  the  iimer  ones 
larger;  vomer  with  a  aingle  row  of  5  or  6  widely  spaced  (Atiines,  the  anterior  of  which  is  about  djuat 
in  length  to  diameter  of  eye,  the  others  growing  suc(e86ively  smaller;  tip  of  jaw  with  3  minute  teeth 
H>)«ratcd  fnim  the  lateral  rows  by  a  wi<le  space;  lower  jaw  with  a  single  mwof  widely  s|iaced  fang-like 
tei*th;  teeth  all  sharply  pointeii,  many  of  those  in  each  jaw  depresaihle;  no  tongue;  gill-oiienings  below 
middle  of  Itody,  their  length  e<]iial  to  wiilth  of  space  between  them,  or  to  distance  between  tip  of  aiiout 
and  [Hieterior  border  of  eye;  one-fourth  of  baee  of  pectoral  almve  ^ll-opening;  length  of  |KH-loral  eitiial 
to  ilistance  between  tip  of  snout  and  center  of  pupil;  dorsal  inserteil  behind  gill-ogiening  a  distance 
contained  2  times  in  space  between  gill-opening  and  pupil;  height  of  fln  a  short  distance  liehind  its 
origin  abont  equal  to  diameter  of  pupil,  slighly  higher  in  region  above  vent;  origin  of  anal  just  behind 
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vent;  height  of  fin  equal  to  that  of  dorsal;  both  dorsal  fui<1  anal  t)ei'ome  low  on  posterior  part  of  tdil; 
the  membranes  growinit  thick.  paexiiiK  into  slight  ri^lges  an<i  finally  itisappearing  near  tip  of  tail. 

A  row  of  lanre  nmcoiis  tnbpB  passinK  over  head  in  the  deprctteion  behind  eye;  H  ciinspiciioua  tut>eB 
on  top  of  head,  i  beinji  on  the  intfrorliital  reffion,  2  on  the  anoiit;  4  tiiliea  on  upper  lip;  anterior  ends 
of  lateral  lines  connet^l  by  a  cun'eil  row  of  tubes  pasein);  over  occiput;  about  125  tubes  in  lateral 
line,  the  poKterior  ones  very  poukll. 

Color  ^ray,  with  a  yellowii<h  tint;  a  few  brownish-black  spots  about  as  lar^e  as  pupil  thinly  mat- 
tered above  the  lateral  line,  the  mucoiw  pores  on  anterior  part  of  body  edged  with  lilackish;  dorsal 
brownish  black,  with  a  broad  mai^nal  band  of  white,  jiosteriiir  part  of  fin  without  dark  color;  anal 
im  maculate. 

One speiimen  20  indies  long,  type,  No.  HV.m,  U.  S.  Nat.  Mus.,  Honolulu.  Collector,  Mr.  K.  L. 
Bern<lt.  Nanie<l  for  Henry  W.  IlenHhaw,  the  well-known  naturalist,  now  resident  at  Hilo,  Hawaii,  to 
whom  we  arc  inilcbted  for  several  rare  fpeciinena. 

The  lari.'e  Japanese  eel  cieserilx'd  by  Si'lilegelaa'iJJii««ruj>;wi7jAi^fH»lia«theliiis  fringed  and  should 
l>e  referreil  to  Itmchyiomopliis  instead  of  Mi/ntriophii.     It  may  stand  as  Urachynomojihu porphyrev*. 
Bniehiiomophiihatthavii<itA»,n&VnjAiit,  Prui-.  V.S.  Nat.  Utu..  XXVII.  19IH.  940.  Honolulu. 


Q«niu  SI.  XTSIGHTHTB  Oirud. 


1/" 


Teeth  mostly  blunt  and  molar;  pectoral  tinf  small;  dorsal  beginning  on  the  bead  before  gill- 
openinii;  otherwise  e!«entially  as  in  Ophii-Mm*.  Coloration  variegated.  Species  numerous,  found  in 
moat  tropical  seas,  one  known  from  the  Hawaiian  lalanils,  another  from  Jtihnston  Island. 


a.  Pectoral  rounded:  apols  lanw.  in  2  lunglludliial  Efcrles,  I  series  above  lateral  Hoe,  the  other  on  laleral  line,  (he  iipow 

of  the!  nerlefl  alternednK  wilheaph  olher ma^lfeui.  p. M 

aa.  Pectoral  lunate;  ^ipota  In  4  longltudlDal  serlen.  I  serlea  above.  1  on.  and  2  below  laleral  line  MlfpariH.  p,  M 

89.  HjTiclkthya  magniflcuB  (Abbott). 

Body  cylindrical,  tapering  very  gradually  to  tail,  which  t«nninates  in  a  conico-acute  homy  point; 
head  email,  facial  outline  with  an  oblique  curvature;  snout  rather  obtuse,  with  upper  jaw  extending 
much  beyond  the  lower,  making  the  nasal  teeth  visible  when  mouth  is  eloeed;  teeth  all  very  small, 
conical,  aente,  8  staniling  irregularly  on  disk  of  nasal  bone;  teeth  upon  palate,  vomer,  and  mandible 
biserial,  and  placed  very  close  to  each  other;  dorsal  inserted  at  the  occiput,  terminating  before  it 
reachee  the  homy  extremity  of  tail;  anal  cot^rminal  with  dorsal;  pectoral  small,  circular,  with  20 

Color  in  alcohol,  pink,  darkest  upon  back;  I'olor  nearly  lost  upon  belly,  which  is  nearly  white; 
at  base  of  anterior  nasal  tubee  2  very  small  dark  chocolate- brown  semirircular  spots,  and  behind 
these,  anterior  to  orbits,  2  similar  markings,  but  larger  anil  deeper  in  color;  commencing  at  the  inser- 
tion of  dorsal  are  2  series  of  si>ots  of  choirolate-color,  separated  only  by  that  fin,  and,  if  viewed  from 
above,  having  the  appearance  of  transverse  bands,  though  they  are  not  directly  opposite  in  every  rase; 
upon  the  sides  is  a  single  series  of  spots  of  the  tints  of  the  dorsal  markings,  two-thirds  the  width  of 
sids,  measuring  from  base  of  ilorsal  to  center  of  belly;  upon  the  belly  are  3  rows  of  small  circular 
spots  which  are  very  irregular  as  to  position. 

This  description,  modified  from  Dr.  C.  C.  AblKitt,  is  Imseil  upon  2  specimens,  the  larger  having  a 
total  length  of  19  inches  (8  inches  from  snout  to  anus,  or  1.3  to  gill-oi>ening),  collected  in  the  Hawaiian 
Islands  by  Dr.  J.  K.  Townsend  in  1836.     The  8pei.'ies  was  not  obtwned  by  us. 

Fii,>od-in>rphit  maipiilica  Abboil.  Proc.  Ac.  Nat.  8ci.  PhllB.  IMO.  476,  Hawtliaa  Islaadii  Uflnthcr,  Cat.,  VIII,  Sn.  ISTO  (afler 
Myrichlhyt  magnifieut,  Fnwlcr,  Pnxr.  Air.  Hal.  .Scl.  Plilln.  1900,  V»,  i>l.  XVIIt,  Hk-  3  (trom  Abbott'i  type). 

40.  ICTTichtbTS  stTptirus  (Smith  k  Swain).    Fig.  19. 

Head  .5.3  in  trunk;  head  and  trunk  together  slightly  longer  than  tail,  exeeeding  the  latter  by 
length  of  snout;  snout  blunt,  5.5  in  head;  eye  2.5  in  snout,  3  in  interorbital  space;  gape  uf  mouth 
moderate,  extending  beyond  eye,  3.5  in  head;  anterior  nasal  tul)es  turned  downward,  conspicuoiiB; 
posterior  nostrils  large;  teeth  in  lower  jaw  leas   blunt  than   in  .1/.  jrijihina  Jordan  &  Gilbert,  in  2 
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series  in  front,  becoming  3  poeteriorly;  2  rows  {tlie  oiittr  row  being  Ur^r)  of  bluntish,  conical  teeth 
on  eM-h  aide  of  upper  jaw,  pret-eded  by  a  patch  of  8  on  extremity  of  nasal  bone;  Bmaller  teeth  on 
vomer  in  a  band  of  2  seriea;  dorsal  and  anal  Rim  rather  liigh,  the  higbeat  part  of  dorsal  exceeding 
length  of  snout;  dorsal  beginning  at  n^pe,  at  a  dinlance  from  snout  eqoal  to  half  of  length  of  head; 
pet-toral  short,  1.5  in  its  base,  1.75  in  snout,  ik<  free  margin  lunate;  ^ll-opening  oblique,  its  width 
equaling  base  of  pectoral  and  1.75  in  irthmUH;  end  of  tail  rather  blunt  and  little  compremed. 

Ground  color,  in  spirits,  %ht  oliva<-eouH;  round  brown  spots  in  4  series  on  side,  extending  on 
dorsal  but  becoming  fainter  on  An;  second  wries  an  lateral  line,  the  spots  of  third  mostly  smaller; 
spots  of  different  series  sometiines  allernatinfr  n^ilarly,  sometimes  wif-out  <lefinite  order;  dijuneter 
of  most  of  spots  in  upper  2  series  exceeding  snout;  a  fourth  series  of  much  smaller  spots  {not  half  the 


Fro.  K.—lIffri(hlliy'i-li/pnrtti(SmUh&ilviilny.  rnim  Ilie  tfp?. 

diuneler  of  largest  ones)  along  side  of  belly,  almost  disappearing  on  tail;  small,  irrefiiular,  more  or 
leffi  ronflnent  spots  on  upper  half  of  dorsal,  the  fin  Jiarrowly  margined  with  whitish ;  anal  plain,  light 
olivacvous;  pectoral  with  1  or  2  small,  oi>scure,  brown  B{HitH. 

One  fine  specimen  {No.  26817,  U.  8.  Nat.  Mus),  24.25  inches  in  length,  was  taken  at  .lohnslon 
Island,  about  TOO  miles  southwest  of  the  Hawaiian  Islands,  in  the  spring  of  1880,  by  the  captain  of  a 
veflsel  lielonging  to  the  North  Pacific  (iuano  Company. 

Ojiliirhlhyi  tiioK'nit  Rmllh  A  Swoln.  Proc.  I',  S.  Nil.  Mus.,  V,  120.  July  8,  ISS'j.  JohnitDn  laland. 
0«nu  S9.  CALISCHSLT8  Eanp. 

Short  oval  head;  stmight  depressed  snout,  and  very  depresseil  mandible;  fore  nostril  tube 
dependent,  the  hiniler  one  situaleil  uniler  the  eye  and  furnished  with  a  small  flap,  nojjfislaLals; 
highly  developed  dorsal;  less  expanded  anal;  only  a  solitary  nasal  tooth,  which  is  large,  elongatol, 
blunt,  anil  inclineil  backward;  6  teeth  implanted  Jn  the  elliptical  palatine  l>one,  short,  slender,  and 
rurved;  about  10  vomerines,  of  which  the  6  anterior  ones  are  stouter,  and  are  arranged  in  two  rows; 
34  teeth  stand  on  tfiffTUlii^  bonier  of  the  mandible.  (Kanp.)  This  genu»i  contains  one  American, 
three  East  Indian,  and  one  Hawaiian  spe<'ies,  which  agree  In  the  elongate,  i«niprei«e<l  body,  abuenre 
of  pe<toral  fins,  and  the  anterior  insertion  of  the  dorsal.  In  otiier  respects  Caltecbdya  is  close  to 
Ophiehthut. 
CUBeduif  Ktap.  Apodal,  'JS,  ISM  {guirhnioU). 
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41.  CaUechelya  luteiu  Kny.lfr.     Plate  K.  Hjc.  1. 

Heail,  [(ieasureil  to  upper  tnlf^  fit  fcill-openiTifc,  1S.«  in  lenKtli,  lO.ri  in  heaii  and  Inmk,  6.7  in 
tail;  Hioot  7.1  in  hcail;  deft  of  mouth  :t.4.  Bixly  extremely  lonn  ami  Blender,  tapering  t(>^i>^lly 
from  heail  to  tail;  depth  at  )^lt-ii|)ci>iDt;  2.7  in  head;  wiihh  of  IxHly  1.4  in  depth;  gi]l-)HitioheM 
irrenlly  expttnde<l,  inakiii);  head  deeper  anil  broader  than  iHnIy;  enout  Nhiiri>,  i)rojecting  twO'thirdit  o( 
ils  length  lieyund  lower  jaw;  eye  midway  b(>tw<'en  tip  of  snout  and  angle  of  mouth;  tongue  Duiall, 
free  on  eidet)  anil  at  tip;  teeth  on  jawa  and  vomer  projecting  liackwan),  movable  though  not  deprent- 
ihlf ;  3  lan^  canines  junt  ]M«terior  to  nostril  tul)eM,  the  meilitui  one  l>eing  anterior  to  tiji  uf  lower  jaw; 
2phort  nuvs  of  teeth  on  vomer,  a  single  row  on  niaxillaries  and  on  liiwi-r  JWt^  anterior  noBtril  with 
a  tubt-  eijual  in  length  to  <liamet«-r  of  eye,  interior  in  ]H>Milion,  h  Jtway  U'tween  tip  of  snout  and  end 
o[  iloHfd  lower  jaw;  ponterioriioHtrilH  on  lip,  l)elow  the  eye,  provideil  with  an  anterior,  valve-like  flap; 
gill-openingH  Hlit-Iike,  inferior,  dixtanoe  t>etwi-en  lower  eiljces  of  o|>eningH  ei|iial  to  half  the  length  of 
xnout;  wiiltli  of  gill-op.'nlng  equal  to  dixtanee  from  tip  ot  snout  to  posterior  iHirder  ot  eye.  Dorual 
itiiterted  nn  iMviput  aliove  angle  of  mouth;  height  at  a  {Hiint  above  gill-slit  equal  to  diHtan<<e  between 
tip  of  Hiiout  and  |K)Kterior  iKirder  of  eye,  atxive  anal  o)>ening  equal  to  width  of  (^ll-slit;  fin  not  reai-h- 
ing  Up  of  tail;  memhraiie  thin,  the  rayu  being  dislini'tty  viiiible;  anal  inserteil  immeiliately  behind 
vent,  ilH  height  equal  to  half  the  width  of  gill-o)>ening;  tip  of  tail  iihans  there  lieing  no  caudal  I'm; 
I>eolQoi]@  ul  nteBt. 

Color  in  alcohol,  white,  rather  finely  blott^hed  with  brownish  hiat'k,  the  fpota  not  bo  nainerouK  on 
venlral  surface  as  elsewhere;  fins  coloreil  like  Ixiily.  In  life,  the  upi>er  parts,  ineluiling  donwl  fin,  are 
white,  niottlt-i)  with  blai:k  and  letnon-yell<iw;  under  iMrbi  while,  rather  sjiamely  iiiottjeal  with  black, 
eirept  on  throat,  where  the  spots  are  nunienma. 

One  example,  TJM  inches  long,  caught  while  tiwimming  al)ont  the  Hbip  at  night,  attracted  by  the 
lights. 

Type.'No.  SORtM,  IT.  S.  Nat  Mus.,  snutliern  roast  of  Molokal. 
VUllteMm  li'tft  Snyder,  Bull.  IT.  R.  PIkIi  CamiR..  XXII.  VKi  Umi.  1«.  IBM).  517,  )il.  -i.  flg.  &.  AlburoH  SMtiso  3(11,  nur 
the  aouthcrD  co«>t  of  Uolokai. 

Family  XXXII.  MORINGUID^. 

Boily  cylindrical,  more  or  less  slender,  Ihe  tail  much  shorter  than  rest  of  l>ody,  usually  bluntish, 
with  H  fin  at  the  top.  Posterior  nofltriln  in  front  of  the  smaH  eye;  mouth  small;  teeth  small,  uniserial; 
gill-openingB  rather  narn>w,  inferior;  heart  placet!  tar  behind  Ihe  gills;  pectjirals  small  or  wanting; 
iIoTsal  fin  low,  mostly  coiifiiieil  to  the  tail.  Small  eels  of  the  tropical  xess,  often  very  slender  or 
wunu-like,  and  nol«d  tor  the  extreme  shortness  of  tlie  tail.  The  genera  are  closely  related  and  2  of 
theui,  Moringiia  (  =  R'titiUiouni=:HtiViacui)  and  Aphlhulmiclilhge.&r^.  found  in  the  West  Indies  ae  well  as 
in  the  East. 

Q«nw  S3.  HORDIOQA  Otaj. 

Characters  included  with  those  of  tlie  family. 
Morinyuu  liny.  111.  Infl.  Zc«l.,  H.  flR.  I  (lifwarl^i, 
.SYaiiii™<Jor(liin4Bollin«D,  Proc.  V.H.  Nul,  Miw.  Iiihh,  wi  I'lltfanltl). 

49.  Horiugua  liawaiienaia  Snyder.    Plate  ft,  lig.  2. 

Heail,  measureil  to  gill-i)|iening,  Ift.4  in  lei^rth;  tail  3.3;  depth  4.16  in  head.  Body  cylindricxl 
and  extremely  elongate,  the  tail  taiiering  to  a  sharji  |]oint;  snout  j>ointeil,  its  length  6.7  in  heail; 
lower  jaw  projecting  beyond  iipjier  a  distani«  e<jual  to  iliaineter  of  pupil;  cleft  ot  mouth  exten<ling 
l)eyond  eye  a  ilistance  e<|ual  to  pupil;  teeth  on  jau-s  and  vomer  sharp,  long,  and  fang-like  anteriorly; 
tongue  ad nate  to  floor  of  month;  eye  very  small,  Ihe  diameter  equal  tii  a>>out  ■')  in  anout;  gil1-o|>ening 
a  vertical  slit,  equal  to  1.7  in  length  of  siiimt;  lateral  line  clightly  arched  above  branchial  chamber. 
dis(Tontinue<l  aliout  a  beairK  length  Inmi  lip  of  tail:  numlier  of  (mres  11.1.  Pectorals  present,  minute, 
Ihe  rays  easily  dislinguirihable;  the  liase  e<|ual  to  half  the  gill-opening,  length  a,  little  leai  than 
diameter  of  pupil;  doreal  and  anal  fins  scarcely  developed,  indicated  by  slight  ridges  commencing 
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about  a  heail's  length  behiml  atml  opening,  uruwing  \arjt^r  ami  nmiv  ilietinct  in  rt^ion  where  lateral 
line  ceases;  cauilal  lin  JiHtinet,  [lointeil,  itH  length  eniial  lo  wiilth  of  int*n)rbital  »]«<■(». 

Ooltir  in  alcohol  pale  brown,  no  sjiote  or  liarw. 

One  Bpedinen,  12.S  intheit  lonjc,  from  Honolulu  reef.     Ty^ie,  No.  .'iOKW),  IJ.  S.  Nut.  Mnti. 

Oloeely  related  to  U,  jiivioiicia  of  the  Kaxt  Inilieti,  but  ilifferin);;  fruin  that  Hpec-Jex  as  ilettoribed  in 
having  pertoml  Hm  with  cliKtini't  rays,  longer  heail,  ami  lunj^r  tail. 

MoriagKattaHaiieHHtBnyaer,  Bull.  U.  S.  FIhIi  Cnmm..  XXII,  IWZ  iJo".  1»,  ISIU),  517.  pi.  3,  Hg.  6.  Honolulu. 

Family  XXXIIl.  MUR^NID^.— The  Morays. 

The  Murxnidie  represent  the  most  deKeni^rata>  type  of  eels  bo  far  ax  the  Hkeleton  is  concerned,  ftnd 
tlief  are  doubtless  the  iarthettt  reinoveil  (mm  the  more  typu'al  HxlieH  from  wliidi  the  eels  have 
deacended.     The  essential  charat-tere  of  the  family  are  thus  stateil  by  Dr.  (iill: 

"Colocephalone  Apodalx  with  conic  head,  fully  developed  ii|iercular  apparatim,  lonj;  and  wide 
ethmoid,  poaterior  maxillinee,  pauciaerial  teeth,  ruundiHli,  lateral  branchial  apertures,  ilivereifonn 
verUisI  fini,  pectoral  R'na  (typically)  suppresiied,  maleleMD  nkin,  restricted  intvrbraiu'hiat  slits  and 
very  imperfect  branchial  i>keleton,  witli  tlie  fourth  branchial  arcli  iiioililied,  strengthened,  and  sup- 
porting pharyngeal  jaws." 

The  morays  may  l>e  readily  diatinguisheil  from  other  eels  by  their  small  round  f^ll'openingsand  by 
the  absence  of  )iectorala.  The  body  and  fins  are  coveret)  by  a  thick,  leathery  skin,  the  occipital  region 
ia  elevated  through  the  development  ot  the  irtrong  rnusi'les  which  move  the  lower  jaw,  and  the  jaws 
are  umially  narrow  and  armed  with  knife-like  or  else  molar  teeth.  Tliewe  eels  inhabit  tropical  and 
subtropical  waters,  being  especially  abundant  in  crevi<«s  about  coral  reefs.  Many  of  the  species  reach 
a  lai^  size  and  all  are  voracious  and  pugnacious.  The  coloration  is  usually  strongly  marked,  the 
color-cells  being  highly  specialize<l.  We  exclude  from  the  .Vur.mirfjr  the  genus  Miiroronger,  from  at. 
Helena,  which  has  pectoral  fins  ami  is  prolwbly  the  type  of  a  iliHtant  family.  The  remaining  species 
are  referable  to  10  or  12  (tenera,  most  of  which  are  found  in  America.  Alwiit  120  HiMH'ieii  are  known. 
The  MuTtFJiidm  without  lina  are  the  simplejrt  in  structure,  but  their  characters  are  those  of  <Iefcradation, 
and  they  are  faither  from  the  primitive  slock  than  such  )^nera  as  .If'ir.'rmi  or  EitcMyii/re. 

a.  Vertical  Una  well  i)ev<-lot>ed,  dorml  beginning  nn  h««cl. 
b.  PoWertor  uostrilH  luliular;  2  pairs  of  iiaxal  Imrbels  pr«»erit Muriena.  p.  87 

r.  Ad  lerlor  nostril  very  large,  as  largt:  as  eye,  Willi  dilated  border  sugsei'l  I  ng  tlienimrll  ulu  hor*e..  Kni-hflnuaua.  p.  9D 
rr.  Anierior  no<Irll  not  m  Isrge. 
d.  Teetli  moKlly  acute.  _ 

r.  Poaterlor  nnelrilB  with  iDConnpicuoua  riniH  or  non«;  Miout  modprate OgmnoUiorai,  p.  91 

tt.  Posterior  noBtrlls  with  conspicuous  funnel-lorm  border:  snout  very  long  and  i-i.liiicil EHrprnj/elrra,  p.  iOti 

At  Teeth  mostly  biunl or  molar Erhiilno.  p.  lift 

aa.  Vertloal  fliw  nidimenlary.  conllned  to  end  ol  tall. 

/.  Only  anterior  nuetrl Is  tubular;  tall  about  ai  long  an  inmli Vraiiltrygiui,  p.  Ill 

ff.  Both  anterior  and  posterior  nontrl In  tubular;  tall  mii<-h  shnrler  than  iriuili  •■iralimria,  p.  112 

Oanni  fi4.  inrKSHA  LinnBna. 

This  genus,  an  now  restricted,  contains  some  10  s|)ecies,  found  in  tropical  seas,  distinguished  from 
Ggmiuilhiieiix  and  from  llie  rest  ot  the  family  by  the  prrts-ni*  of  2  pairs  of  nasal  barbels.  The  name 
Murinui,  urifcinally  applied  to  all  eels,  should  lie  restrictnl  to  llie  group  typilied  by  Murieiui  htl^iia. 
It  was  firtit  limited  by  Thunlwrg  &  Ahl;  in  1789,  to  the  eels  withmit  jie^'loral  Una,  those  with  such  fins 
being  set  off  as  Ophicldtiui.  The  nominal  species  of  tlie  following  key  are  iluubtless  color  variations  of 
a  single  species. 

J^KrjTMLlnnieos.  3y«l.  Nat.,  Ed,  X.  244. 17a«(Mma.  etc..  afier  Uiirma  Arledl,  den.  Piso,,  23. 17as.  In  part,  Including  all 
wK  and  tfiirrna  Klein,  Hist.  Nat.  Pisc.,  28,  r42.  in  pari,  including  all  eela  without  peclomi  Hns);  ThunbeiK  & 
Ahi.De  Muraenn  et  Ophlchlho.  6,  I7«9  (reairlcied  lofttt-iia,  etc.,  including  speeies  without  pecuiral  flns):  (Jilniher. 
and  oIauthor«  generally  (not  of  Bleekeri. 

MarwBOfhUL^ttV^e,  Hlsl.  Sat.  Polw.,  V.  830,  IBW  (Af/eiia,  etc.) 
■a  Kaup,  Cat.  Apodea,  W,  tSH  igaUala). 
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bb.  The  vrhilv  KpnU  nniiiller.  funning  more  or  Inv  r1)i>llnrl  vertical  n>WH:  dark  IjniMn  h|>u1k  in  'i  Itinglludiaal  rows.  ' 

hauHa.  p.  90 
aa.  Color,  bruwn,  with  flue  yelknr  anil  blacklnhiipuU  and  rellpulallnflHtirH biifkc.  p.  KK 

48.  HunBHA  kailQSB  iiirAan  &  Kvprmann.     PliiU-  tt  un<t  ¥i^.  20  and  21. 

•'J'-thiM."     '•  I-Mhi  ItluiU,." 

Il^ad  7  in  total  Ifiigth;  deplh  11.5;  vyt:  14  in  \waA\  tmtiut  (i;  iiiUrorbiUl  12;  gape  2. 75. 

Body  fix irl,  ntoiit,  and  moderately  c^uinpreAieil;  distaruf  from  liiioffiimitio  vent  lexM  than  that  from 
vent  to  tip  uf  tail  i)}-udislBnre  tHjunl  In  two-thirdx  length  of  i»>ail;  heail  very  small  and  piiinted;  snout 
]<mj;,  .[tiadrati'p  the  jaws  iijlial,  the  lnHpr  curved  no  that  the  mouth  diies  not  (■<nn[ilete1y  dose;  liptt 
thin,  the  tei'tli  Mluming;  each  wide  of  np|ier  jaw  with  u  ningle  Horien  of  niiequal,  fharjiifh  ranine-like 
teeth,  inside  i\i  uhicli  is  a  single  deprt9«ihl(^  fatig-like  tiHilh  near  mi<l<lle  of  niilo;  front  of  median  line 
with  2  lonfr.  ''Iiarp,  fanK-Uke,  depreHxihle  t«etli;  shaft  of  vomer  with  a  Hiiittle  Herien  of  uhort,  movable 
teeth;  each  side  of  lower  jaw  with  a  iiinKle  series  of  uneiiiial,  sharj)  ™niiie:i,  tlioHe  in  front  largest;  eye 
wnail,  miilway  Iwtween  angle  of  month  and  tip  of  wnout;  anterior  noHtrils  eat-h  in  a  pointeil  filament 
whose  length  is  alxnit  half  that  of  eye,  siluatiHl  at  tip  of  snout  juxt  almve  lip;  posterior  nostrils  each 


Fi<],  W.—Miirma  kailiis  Jordan  ti  Evennann.    T.vpe  o(  .V.  lampra  Jenkins. 

with  a  long  filament,  equal  to  snout  in  length,  and  situated  jnst  alxive  anterior  pilge  of  eye;  inler- 
orhital  npace  very  narrow  ami  flat;  gill-opening  small,  nearly  eirrnlar;  dorsal  Hn  very  low  anteriorly, 
increasing  mnch  in  lu'i){hton  tail;  anal  low. 

(iround  rolor  in  life,  dark  brown,  with  fine  yellow  and  litackish  s|)OtH  and  reticulating  lines,  the 
yellow  predominating  on  anterior  part  of  liody;  end  of  t:iil  ilark  |iur[iliHh  t)rown;  edge  of  dorsal  and 
anal  ihill  dark  red,  with  sliort  {>ale  lunds  l>on1i're<l  with  darkerantl  with  Hniall  pale  Hi>ots  i liters) HTS(<d; 
ground  color  of  cheek  and  thnmt  j-ellow,  with  jwie  KiH)ti  Imnlered  with  black;  jaw  orange  red,  with 
|iale  black-edged  liars;  tijis  of  jaws  bright  coral  nil;  ti|)a  of  nostril  filaments  bright  reil. 

Color  in  alcohol,  iKidy  with  aground  color  of  light  grayi.ih  brown,  markeil  with  line  whitish  lines 
or  spo'ks,  and  profusely  covered  with  mmierouH  small,  round,  white  H]M>tM,  each  ocellateil  with  black ; 
among  these  are  Hcatlercil  larger  bla<'k  sjiots  aiul  lilolclies;  white  spots  emalleat  on  luck  and  largest  on 
Wily,  where  soniean^a.-^  large  as  eye;  abroati,  dark  brown  liar  over  iiajie,  extending  on  wide  to  level  of 
eye;  top  of  he.ad  and  snout  with  fine  white  spots;  side  of  snout  with  a  well-deflneil  vertical  white  luir 
atwHit  midway  IxitWi.'en  eye  and  li|);  a  short  white  line  downwani  to  mouth  from  front  of  eye,  and  a 
similar  longer  one  downward  and  liaokwanl  from  ptisterior  lower  angle  of  eye;  lower  jaw  croHseil  by 
3  V-shaiHil  white  liars  oi>ening  forward  and  iMinlenil  liy  <larker;  liji  of  jaw  with  2  oblique  while  bars 
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MparaU^l  by  a  narmw  lirown  lino;  last  V-BliaixHi  whiU'  liarcxit'iiclinnacrijBs  anfcleof  month  ami  form- 
ing a  lai^  whit^arwiat  l»u«ot  u)i]*r  jaw,  l>eliimi  wlik-h  tlio  anglfof  th<?  moulh  in  dark  brown;  inside 
of  mouth  inottleil  hrownand  white;  naRal  li laments  niottleil  with  bniwn  and  white;  throat  light  brown, 
with  larg^  whila  i<pobi,  some  of  wiiidi  unite  ti>  form  oblr>ng  P|x>tH  or  linen;  gitl-oi>ening  not  surronndeil 
by  dark;  anal  liii  ilark  brown,  itroiwHl  by  alHint  28  xbort  w.hite  liarx;  j>ot>terior  portion  of  tail  croNipil 
by  about  12  distinct  but  poinewhat  irre>!iilar  verti<xl  white  liarn,  which  extend  upon  doraal  and  anal 
fins;  tip  of  tail  brownish  biac^k,  with  1  or  3  whitJHh  Fipeckx. 

We  have  examine<!  the  EoUowing  sit-cimcns  o[  thia  fiirni;  The  tyjie,  from  Kaihia,  Hawaii;  a 
specimen  nent  from  Idymn  Inland  by  Mr.  !Max  Schlennnt-r;  one  from  llonohilu,  ivnt  by  Ntr.  K.  1,. 
Bemdt;  one  collet^e^l  by  the  Allialr'aii  at  Ilonohihi,  and  another  at  station  IIKKI,  in  Naplli  Hurthir, 

This  species  is  subjeet  to  great  variationn,  especially  in  color.  The  form  deecriheil  l)y  Jenkins 
OH  iluntTui  Inmf/ra  has  l)eeli  tlest'rilieil  ajs  followM: 

Head  ».25  in  trunk;  hejvl  and  trunk  2.2.^^  in  Ijiil:  eye  I.fiT  in  snout;  inlerorbital  space  1.5  in  eye; 
mont  about  5.3  in  head;  month  alxint  2.2. 

Bixiy  rather  short,  deep,  compresseil,  t)ie  tiiil  tapering  pOBteriorty;  head  elongate,  deep,  com- 
presMHl;  snout  long,  conical,  pointeil,  tip  rounded,  not  prodni'e"l;  eyes  lateral,  much  nearer  comers  of 


mouth  than  tip  of  snout;  jaws  ratlier  large,  equal,  mouth  not  completely  (-losing,  f»)  that  some  of  the 
teeth  are  always  more  or  lesM  vifihle;  teeth  in  jaws  varying,  some  of  tlieni  tnori'  or  lesfi  fang-like,  in  2 
,-*rie»  in  upp<T  jaw  jMifiteriorly,  the  inni'r  enlargi'd  and  depressible;  vomer  with  2  large  depremible 
fanKf  in  front,  folloWeil  by  a  meiHan  serieK  of  Miiall  Ivi'th;  nnslrilKall  in  tubes,  the.  posterior  jiair  abont 
OH  long  as  eye;  interorhital  space  very  narn>w;  gill-o[ienings  small,  alHiut  midway  in  depth  of  body; 
hea<t  with  a  numl>er  o(  pores;  origin  of  dorsid  alraut  over  last  thin!  of  space  l)etween  comer  of  month 
and  gill-oiienin^,  the  tin  rather  high,  iWreasIng  iKKitcnorly;  anal  similar  t>i  dorsal;  i-andal  mnall  and 
eonflnent  w itb  dorsut  and  anal. 

CoK)r  in  life,  very  bright,  the  groundwork  of  light  brown,  with  i'onspi<'iuiU8  white  spots  inter- 
mingle<l  with  black  and  brown  spi)!**;  3  longitudinal  rows  of  white  spots  on  lioily,  one  row  on  outer 
margin  of  ciorsal  and  a  row  of  large  white  S|)(it8  nr  blotches  ai'riBw  the  ventral  surface,  laiwst  lietween 
heail  ami  anal  tin;  black  as  well  as  brown  spots  ^mall,  irregularly  jilaced,  hut  generally  following  the 
line  of  rows  of  white  sjK>ts;  very  brilliant  reil  on  snout  and  jaws;  no  dark  margin  to  gill-ojiening. 

Tlie almve  clesoription  is  Itascd  ujion  the  tyjie  {.Vo.  frf)680,  V.  S.  Xat.  Mus. ),  a  s|)e<imen  T.T.I  inches 
i<mg,  ivillected  in  1889  by  I>r.  Jenkins  from  the  i-oral  rci-f  in  fnmt  of  llonolidn.  Another  example 
(No.  03709),  19  inches  long,  was  obtaineii  for  us  at  Kailiia,  Hawaii,  by  ^tr.  (ioldsborougli. 
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The  fi)nn  calleil  .Wurjoin  tniiila  by  Jenkins  in  <ii*criUii  an  follows: 

Hcaif  7.3;  depth  16;  tail  a  litlle  lonffer  than  heaii  anil  trunk;  snuut  4  in  nead;  eye  l.ft  in  snoiil; 
interorhital  2.'i!>;  inoulh  2  in  head. 

Body  elon){at(^,  (viinpnsneil;  tsil  taperin);  pottterjorly;  head  elongate,  pointe<l,  sides  awollen  a  little 
a))ov(i  liehind  eyes;  fnout  long,  xlighlly  convex  in  {initlle;  mouth  larye;  jaw  arched,  not  completely 
plosinK,  ujiper  Hlightly  the  lunger;  teeth  uiiinerial  in  jaws,  itompretwe^l,  with  long  canines  with  inter- 
vening smaller  t«eth;  'J  large  depreHfli hie  ('Anine^  un  vmner;  3  or  4  larit«-  depreesible  canines  below  eye. 
forming  an  inner  series  on  each  side  of  upper  jaw;  li|M  thin,  not  concealing  teeth  when  mouth  is 
closed;  eye  about  midway  in  length  of  mouth;  ni»trilH  in  lung  tu1>eB,  the  posterior  larger,  equal  t« 
eye;  interorbital  tipace  flattened;  gill-u|)ening  small,  0.75  in  eye;  roof  of  mouth  with  a  ainglb  me<lian 
series  of  aniall  teeth  lie^finning  1>el(>w  front  margin  of  eyi>  ami  running  bark  well  beyond  its  ixiste- 
rior  margin;  doraal  l)egiiming  nearly  nilitway  1)etwe<'ii<H)rrieroE  month  and  gill-upening;  caudal  small, 
rounded. 

Color  in  life,  light  brown,  with  2  Uingituilinal  rows  of  dark  brown  spottt  alx>ut  the  diameter  of 
snont  gradually  fading  into  one  row  on  the  )Hif>tetior  )Kirtion  of  the  tail;  many  Hear  wbil«  spots  aa 
laige,  or  larger  than  pnpil,  over  heail,  body,  Hns,  and  tail,  many  of  the  B[)ota  fonning  more  or  lesN 
distinct  vertical  rowH  over  Hns  and  itomal  p<irtii)n8,  some  confluent  on  throat  and  belly,  each  one 
surrounded  by  a  dark-brown  margin;  al)out30  white  spots  crossing  the  ventral  line;  nasal  tubes  bright 
red;  bright  red  bars  on  mont  and  lower  jaw,  an<I  bright  red  unilulatiutis  posterior  to  angle  of  mouth. 

Color  in  alcohol,  brown,  with  the  white  and  dark  brown  spots  distinct;  white  s|K)teedge<1  with 
dark  bn)wn;  bright  red  undulations  |Kwterior  to  angle  of  mouth  fading  out. 

A  NJngle  spei-imen,  the  type,  No.  .lOBH^,  [J,  S.  Nat.  Mns.  (original  No.  304),  13  inches  long,  taken 
by  Dr.  Jenkins  troni  the  coral  rockH  on  the  rvvl  at  Honolulu  in  1889.  The  AlfKitnua  also  obtained  an 
example  at  station  38B1,  Napili  Harlior,  Maui,  in  lfM)2. 

Marrua  hiilair  Jurdan  It  EvetmMin.  Bull.  I'.  H.  Fliih  (\imin.  IMTJ  (Apr.  U.  1W3).  !«■'>.  K>ilu>.  Hawaii  Itype.  No.  906U, 
r.  8.  Nal.  Miu.);  Sny.U'r.  ii|i.  pit.,  lUO-i  (Jnii.  19,  IWM),  M8  IHoiiuluLu;  AllAtruoKtHllun  3Hil.  NaplU  Harbor.  Mhu1|. 

.Wiirmu  tampm  Jsnklna,  Bull.  f.  s.  Kiah  Cimm,.  XXH.  IWJ  (S.-pi.  'JS,  IKS).  IIS.  ftg.  ».  Hnnolulu.  (Type,  Mu.  50G8U, 
I'.  S.  Nal.  Miw.) 

.tfuro-iui  Miiila  len]cinf.  Bull.  l'.  ».  I'^sh  Ctimm..  XXII.  1902  {Sppl.  St.  ie(H),  A-H.  ttg.  t.  Honolulu. 

Oenil*  8S.  ElTtJHELYlIABBA  Kaap. 

Fore  nostril  funnel-shaiicl  and  capable  of  lieing  shut  up  by  a  valvular  elongation  of  its  hinder 
bonier.  Himler  nostril  nearly  as  big  as  the  eye,  with  a  raised  Inirder.  Rictus  of  the  jaws  otien  in 
the  middle.  Na-tal  I)one  reaching  as  far  liai'k  a.'*  the  middle  of  eye,  armed  with  27  teeth  on  its 
circumference,  a  jiairlewi  one  in  the  middle  and  .S  longer  oiiew,  lielween  the  second  and  third  of  which 
st«iid  3  or  4  small  ones,  between  the  thinl  and  fourth  4  small  ones,  and  l>et ween  the  fourth  and  Hfth  1 
small  one.  Palatines  Iti,  whereof  the  xe(»)nd,  onward  to  the  sixth,  are  supported  liefore  and  l>ehind 
by  small  teeth;  on  the  iimer  row  there  are  tl  longer  acicular  teeth.  Un  the  mesial  line  3.  On  the 
vomerine  no  more  than  2  small  conical  t4>othleta  visible.  Mandibulars,  S'J  smaller  ones  in  the  outer, 
and  B  to  H  longer  in  tlie  inner  row,  a|)prijxiuiate<l  to  the  symphysis.  The  eyes  are  silnatcil  aliove  the 
middle  of  the  jaws.  There  are  4  iHires  on  the  u|i|>er  jaw  and  mandible  difficult  U>  Und  in  the  |>nrouB 
skin.     (Kaup.) 

This  genus  is  distinguisheil  from  I ly»mut)iOTiLc  by  the  enlarged  anil  dilateil  |>osterior  nostril,  which 
HuggeslB  tile  nostril  of  a  horse.     Thi'  ti'eth  art^  very  numerous,  some  of  them  Iwing  long  and  sharp,  as 
in  the  Japanese  genus  .Kmar'm.     These  are  morays  of  huge  size,  found  in  the  Pacific,  )>erha[8  all 
lielongiiig  to  line  s|>ecies;  hut  if  so,  the  variation  in  the  numlier  of  teeth  is  consirlerable. 
o.  SnoiilloiiB,  S.ftfii  haul:  eye  3  In  snout blertrri.  p.  vo 


44.  EncheljrtiEUsa  bleekeri  Kaup.     Plate  10. 

Head, lueasnreiltogill-ojiening,  7.1  in  the  length;  depth  H;  snout  5. Sin  bead;  eye3insnout;  inter- 
orbital  space  l..");  cleft  of  nioulli  1.75  in  heail;  origin  of  dorsal  on  a  veriical  passing  midway  lietween 
angle  ol  mouth  and  gill-opening;  height  of  hn  about  equal  to  length  of  snout,  the  membrane  very  thick 
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TVn/.ijidii  Kaup,  Nouo  Aalahnllche  Fische  rl,n  HmnlmrKor  Miiwumi!  Nftolilrag  1,  1K.W.  In  Abliand.  Natur«l»«ii<rh»fi,  IV, 

li«H-l!(6fi<H>Mp*.i//-:>R.^'Hi|. 
/Vimfownpftfi  Knup.  1.  c.  '£i.  1H.W  {tierlliiliirj. 

.V«iiBiir»™i  (llr»rd,  V,  8.  Mn,  Bound,  Siirv..  Fish.,  711,  llViS  (n(ifnnnnr.7Jmi(ii^orri(0(i«). 
/^lutuHiNrsivi  Juhneon,  I'mc.  Zuul,  Siir.  London  liiCJ.  187  imultreaaiil, 

b.  Vomerine  leelh  Kharp  and  polnletl. 
c.  Teeth  ill  more  tlwii  1  wrlej'  In  our  or  liolh  J8W«. 

d.  Ti-eth  blwrlal  In  encli  Jhw. 

r.  Jbwk  not  nimplclvly  i'IimIiik,  the  leelh  nol  conrealeil  by  (he  llpa. 

/.  JaWB  aboul  equal nroif ui,  p.  »i 

tr.  Jaim  nimpleti-ly  el«tiln([,  the  ti-eih  nHH*»leil  by  tlie  llp«. 

g,  Kye  pomparalively  lunull.  !i.ffl  In  mout lagiaHu:  p.  »S 

IQf.  Eyelartter,  LC!  Ill  anont nirlrai/na.  p.  dl 

di(.  Teelh  in  unequal  iiunib«r<i(i>vrlt''i  In  upper  and  lower  Jaw. 
h.  Vomer  wllh  large  deprewible  bnKS  In  fninL. 

anirilimmla,  p.  M     ■ 
jt.  Vomer  wllh  n  ncrlcs  n(  obiiiit  G  smaller  tcelh  on  nliall  tieitiilp!i  the  FangK  In  rronl;  li^th  blwrlal 
anltriorl]'  anil  triwrial  pmicrloriy  In  ii[>|>er  Jaw;  blNTlal  Hiilertiirly  anil  iiiiimTlnl  i"«ie- 
liorly  In  Uiwpr rtrurfcn,  p,  W>    ■ 

j.  Teeth  o(  lower  Juw  iiniju'rial;  vomer  with  a  «ln«lc  meillan  wries  ot  small  teelh Iivniilii1«i,  p.  96 

J}.  Ti-elli  of  lower  jaw  biserlal:  vomer  with  S  short  sharp  leelli .minVuir,  p,  97 

Cf.  Teeth  unim-rlal  In  each  Jaw. 

t.  Vomerine  liflh  not  larue  and  (anR-like. 

kk.  Vomerine  leeih  lante  and  CanH-llke,  depriwlble. 

n.  ViHnerliie  Ireth  notformiiii:  a  Fork  In  Iron!  ....T^T>^^rl.:<t.^r.i^.•...V^VM.'^...HnIfHl^ru>.  p.  m 

»H.  Vumerlue  lueth  Inrmltiicn  lork  <ti  [roiil -: ^..C'Lk.o.  ,».>.>..».. .  .fai-imargiualai,  p,  9v 

win.  Vainer  wllh  biil  few  large  tann-lite  depreiwlble  iii-ili. 

0.  YcHner  wllh  iHit  llanx ,W'»6"™uyH  p.  lOO 

in.  Vomer  with  bill  2  or  3  fangs jhIiIU,  p.  100    , 

hb.  Vomerine  bvih  >hurl  and  bliiiil,  or  rounded. 

ji.  Anterior  iiuMrll  in  a  lonB  tiibi'.  aWnit  i  In  eye. 

qq.  Tall  blunt:  month  eoniplelely  elmdnK. 

T.  Ryelunte,  I.IGhisinut A««t/«,  p.  102 

rr.  Eyei<mutl,V.&lninonl HiiffiVw/.  I>.  liM 

pp.  Anleror  nostril  In  sliorlliilH.'.  more  than  li  In  eye jiMii'.  p.  lOS 

46.  Oymnothoraz  eurostus  (.llilxitt). 

Ileai)  large,  depreaseil;  the  facial  outline  veryslif^htiy  nlilique;  eyelaive,  circular,  sliglitly  IipIuikI 
extremity  of  Biioiit,  atiil  IJ>  dUmeters  ilJHtaiit;  jawi<  of  ei|iial  leiiictli,  rather  t<k!Tiiit>r,  tlie  kiwer  with  a 
«li^ht  iipwani  <'urve  at  it«  extivniity  niaklnft  the  larjn'  iiianililiiilar  t«'tli  (lartialiy  viaible  'when  month 
in  cloMcil;  uujglJtfitlLip,  l)iaiii:ial,  the  inner  row  twice  a^  larKit  as  the  outer,  conical,  acute,  anii  with  a 
rle<-id('<l  inwanl  indiimtinn;  jinlatiiie  tj'elh,  28  jn  the  outer  row,  iMn  the  inner,  the  former  short,  very 
much  coinprenHHl,  acute  and  with  an  inwani  I ucl illation;  tlic  inner  aeriex  wi<lely  t>et,  of  variouH 
lenxthK,  ami  more  tlian  twice  aa  la^ie  a»  thc)f«  ot  outer  row,  a  (mi>c  in  tl)«  Herien  lieKiniiiiiK  ponteriorty 
'[[iIKiHite  poHterior  inarRJu  of  nrl)it  and  cmming  ojipofile  anterior  edge  of  orliit;  vcimerine  leetli  J'2.  fl uf 
whicli  are  in  a  jjre^'t  line,  the  reiu»wiiif(l!-u>iujirrcut  with  the  I'eutraKl.of  J^h^awitN;  lower  jaw  anneil 
with  a  CO] II piemen t  uf  24  compreru>cd,  at'ute  U>etii  having  a  decideilly  inwani  inclination,  t)ie  poaterjor 
VI  of  there  closely  set  in  Iin  unbroken  iieriet>,  and  the  anterior  12  arrai]ge<l  in  pairx,  except  at  the 
extremity  of  the  jaw  where  they  fonu  2  stjuare  pat4;liefl  of  4  teeth;  fold  of  akin  enveloping  dornal  fin 
very  thick,  anil  arising  l>ehind  ooclput  nearly  periH-ndit;n1arly;  fin  of  uniform  height  tor  two-thinlc  its 
length,  then<-e  kIowIv  decreasing  to  itf  termination. 

(.^ilnr  in  al<-<>liol,  lirail  and  lnKiy  nnifonn  reildisli  hniwn,  nearly  black  ujion  the  under  surface  of 
tail;  Ixxly  everywhen;  minutely  »i|)<)tti-<l  and  rctii-ulutiil  wilh  |iale  yellowiF<h.     (AhlH>lt.) 

This  BjHsics  Im  known  only  from  AbbottN  tyim  ['SA.  9S4,  Ac.  Nat.  Sci.  I'hila.).  a  s(ieci  men  collected 
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in  1835  by  Dr.  J.  K.  Townseml  in  the  Hawaiian  Islanilp,  nieasnrinK  i:!.5  inchw  in  length,  and   l.S 

inches  from  tip  of  snout  to  )^lt-openin^,  or  6  ini'heM  to  anns. 

ni,rialdea  fu™(rt  AMwll,  I'n*.  A,!.  Nst.  Sii.  Phila,  IsfiU,  ITU,   Mawallao  IiUodc  r.iliilh.-r,  l«l.,  Vll[,  «.  1H70  (no 

licwrtpliolH. 
/.IKTUfcnUi*  ™™»(a,  Fuwler,  Proi',  Ac,  Xiil.S.:!.  PliflH.  IW).  JBI.  |iL.  XViir.  HlI.  4  (AbUill-clyiH-). 

47.  QynuioUioraz  Uysanua  (Stoiii'lacliner).     t'late  I2aii<l  Fi|c.  22. 

Iltail  2.3  in  trunk;  tail  loii>^r  tlian  lu'uii  liy  the  lentflh  of  thi?  latter  willioiit  f.ye  arid  smml;  eye 
l.ttiin  Hnout,  1.5  in  int«rorliitiil  8|>iii'c;  I'mmt  0  in  lieail;  intenirbital  Hjiair- T;  ntoutli  'i  anil  an  eye 
itianittt-r  in  lieail. 

Btxty  rather  (lwi>  anil  fDiiipreiwtii;  tail  tajnTinn  at  it"  uxtreniily  lo  a  rsllier  sliani  [icjint;  head 
p«inte<l  anil  i-onipnt*«il;  anoiit  pointed,  the  li|i  nmnileil;  eye  rather  Kniall,  nuich  nearer  corner  ot 
month  than  tip  of  Ktiont;  mouth  horixonlal  anil  jawx  ci|ual;  te^-th  in  jawn  biwriul,  the  inner  series  llie 
lar|«-r  anil  itcpremible:  vomerine  teeth  poinleii  and  in  a  ginjcle  !<eriei>;  cai'li  jaw  with  i^ime  enla^i] 
ranines  in  fn;int,  which  are  ile|ire»Hiblis  anterior  noi<tri1  iti  pinail  tul)e  at  tiji  uf  snout;  tHwterior  noHtril 
over  front  of  eye  alx)ve;  gill-i)|icninjpi  ttniailer  than  eye;  IxKiy  more  or  less  pmi«)lli;  hcail  with  (ew 
pores;  origin  of  donal  a  little  nearer  corner  of  mouth  than  gill-oiienint;;  flu  arotmd  end  of  tail  more 
or  less  jiointeil. 

Color  in  alcohol,  dark  lirowci  alx)ve;  In-lly  and  lower  aurfai-e  [mle;  everywhere  reticulaleil.xiiei'klcil 
or  mottle'l  with  darker,  or  blackiBh  brown  mi  iipjwr  ]K,rtion8.     The  al>ove  description  is  from  a  fpeci- 


FlG  Z  —nymn^lamiUi^K 

men  (N'o.  0491.^)  10  inches  limtc,  from  lloiioluhi  Thi.  iixin.-  -houR  <i.n-<iikrab1e  variation  in  i-olor 
anil  other  eharactent  with  mxi 

Oilor  in  life  iXo.  03357)  hnmn  profuHih  ctntrtil  with  ralhtr  larp  nnrndiwh  blat-k  Bpols, 
inlentperm^ainon>!  which  are  mort,  numenms  and  niuih  HUiallir  tthitc  niieik«,  these  more  or  lew 
uniformly  diBtribuled  over  the  l>oiI\  and  flna  LdgeH  of  don<al  an  I  anal  tins  darker;  lip  of  <-au<lal 
narrowly  cdfjwi  wiih  white 

The  yonng  may  Iw  des(  ribcd  art  follows,  from  a  x[M.i[mtu  4  ->  iikIkh  I<  nn  (.Vi>.  (MlUt!),  laken  on 
the  reef  at  Honolulu,  August  15,  I»01. 

Ihtul  'Z  in  trunk;  head  anil  tnmk  alxiut  1.3  in  tail;  eye  alHiut  1.5  in  suoul,  1  in  intiTorhilal  sjmee; 
snnnt  5  in  head;  month  2  and  a  little  less  than  an  eye  dianietiT  in  head. 

Body  elongate  and  comprei'^ed;  head  nuKleratj.'ly  ciimprcsHcd  laterally,  pointeil;  nei-k  swollen 
an(l  a  little  thicker  than  Ixxiy;  snout  ahurt,  bluntly  roundiil,  rallicr  deeji;  eye  small,  anterior,  alwut 
midway  between  tip  of  snout  and  corner  of  mouth;  mouth  large,  jnwa  nearly  eijual,  or  siiout  only 
very  pli(thtly  protruding  and  when  closeil  the  lijis  entirely  conivalina  the  teeth;  tii.'lh  in  2  rows  along 
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e(lfnu<of  upper  jaw  pvtemlinKp"i>t«riorly(D«ye«t  least;  teeth  in  man'lible  inaaingleBeriee,  very  unequal 
and  anteriorly  [pom  the  HymphysiH  almiit  4  pnlanteii  lanines  fomiinf*  a  Bhort  inner  neriee;  vomer  with 
2  large  fan^H,  the  poeterior  the  laryer;  anterior  n(»<tril  in  a  short  fleshy  tube;  interorhital  ^-pare  rather 
flat;  Rill-openinKa  amall;  body  xmiKith,  a  ffw  1on)citui1inal  wrinkles  al>oiit  bmnchial  region  of  head; 
head  with  a  number  of  |iore>i,  e><pe<:iallyalonfcnp[ieriaw;  origin  of  dorsal  well  anterior  to  RHI-opening; 
dorsal  anil  anal  each  rather  high;  laudal  ending  in  a  nmniicd  ixiint. 

Color  in  alcohol,  dark  brown,  varieKated  with  i  mws  of  longitudinal  whitiuli  simtf,  the  third  or 
Keriea  next  to  lowest  not  conlinned  to  end  of  tail;  a  niimU'r  of  Hiiiiilar  wliitjah  cpols  on  the  vertical 
fins,  head,  and  belly;  many  blackish  blotehps  of  Kimilar  size  l>etween  the  while  H[H)t8  on  IxMly;  eilge 
of  oitidal  very  narrowly  white. 

Of  this  species,  which  in  abundant  in  the  Hawaiian  iHlanils,  we  have  a  more  or  less  complete 
series  o(  specimens,  from  the  young  imrriliraiichbiliB  to  the  adult  laijuimiif.  Our  collection  contains  a 
total  of  more  than  30  specimens,  ranging  in  length  from  4.A  to  13.5  inches,  and  repretienting  the 
following  localities:  Honolulu;  Waikiki  Beef,  Honolulu;  Cocoanut  IslamI,  Hilo;  anil  Hilo. 


dftrr  Deiikx.  Ak.  WIkk.  Wlcii,   XVI,  Junv  ;i7.  ISOV.  177.  Laynn   IilMd   (coll.  Iir. 

Srhalun>lan<t.  1096-97  n  IX^Iih.  Ak.  Wl«.  WIcii,  LXX.  M-^  pi.  Vl,  He- 1.  1900.  {La)-«ii). 
r.jicodonfui>ambraHrAiaJr>FoH'lcr.  rnic.  AcNm.  Si'l.  i'htlR.  19U0  IN'ciy.  6.  1900).  l»t,  pi.  X  VIII.IIk.  1.  HawalUo  Ulandi. 
SKMnnMnr<[itoii»nnu«,Ji;iiWn^  Bull.  U.S.  Flah  Comm.,  XXII,  1«H  (Sept.  a,  IMU),  *»  (Honoluliil;  Sn>-rter.  I.  P.  (Jsii.  19, 

19041,  618  (Uanolulu:  Hilo).  , 

48.  Oymnothorax  melea^ia  (Shaw),        ^j^  ' .    L.  t-t  '■-'• '  ' 

Head  2.3  in  trunk;  tail  exceeding  head  and  trunk  by  length  of  mouth;  eye  3.ft7  iu  snout  or  2  in 
interorbilal  space;  snout  5.5  in  head;  interorbital  space  7.25;  mouth  2.25. 

Body  rather  deep  and  compressed;  tail  tapering  posterioriy;  head  compresseil,  poinl^l;  snout 
rather  long  and  pointed,  the  tip  obtusely  rounded;  eye  small,  alHiut  midway  between  tip  ol  snout  and 
comer  of  mouth;  mouth  rather  lar;^;  ja^^'B  about  equal,  closing,  the  Uiick  tough  li)>s  inncealing  the 
teeth;  teeth  strong  and  sharp,  those  in  anterior  jmrt  of  jaws  eidarged  and  canine-like,  the  vomerine 
in  a  single  series;  nostrils  in  small  tul)es  at  tip  of  snout,  the  posterior  pair  above  and  anterioT  ttTeye; 
interorbital  spaee^convex;  gill-opening  large,  eye  aliout  1.4  in  ils  length;  skin  smooth  and  thick;  a 
f«w  pores  on  head;  origin  of  dorsal  about  midway  between  comer  of  moulb  and  gill-opening;  caudal 
small  and  roundly  iwinted. 

Color  in  alcohol,  <lark  hrown,  \-ariegated  all  over  by  very  numeronti  iimall  round  whitish  spots 
with  borders  darker  brown  than  the  body  color,  those  on  tins  \'cry  small;  tip  of  tail  narrowly  edged 
with  white. 

This  description  is  baseil  ujion  a  s|>ecimeii  (No,  0;1391)  32  inches  long,  from  Honoluhi.  .\nother 
smell  example  (No.  03716),  from  the  same  locality,  is  dark  brown  with  a  slightly  purplish  tint;  the 
general  iKtior  l>etween  the  white  spots  is  more  or  less  moltlcil  with  darker.  In  life  the  color  (Xo. 
03391)  is  olive-brown,  mottled  with  darker,  scan-ely  paler  l>elow  or  darker  on  fins;  l)ody  covered 
everywhere  with  punctated  spots  of  yellowish  and  yellowish  white,  each  of  them  darker  edged;  tip 
of  tail  white;  no  margin  on  fins;  angle  of  mouth  uncolored;  gill-opening  dusky;  vent  dusky. 

This  species  is  apparently  not  (-oinnion  in  the  Hawaiian  Islands.     It  was  not  found  by  Doctor  Jenkins, 
and  only  2  examples  were  secured  by  us. 
MurKiiavuitagriiiStMVi.tial.  Misc..  pi.  7^,  1«09.  BruilF 
Thijrmidra  cM-militima  Kmip,  ChI.  Apod.  Fish,.  IV.  l«.ifi,  Scych*ll». 
ngrtolitanHflragrli.  Kmip.  up.  cit.,  91,  V*^  (nllvr  Kk*liHr(I»>n|. 

at/muMona  mtteasrU.  Bltekcr.  Fuuim  Msdaniuitftr.  pi.  IV,  Itolw..  73,  1H74  (MallriliiiR;  Arch.  Seypliellwi) ;  Snjcier,  Bull. 
U.  ».  FlxhComin..  XXII,  190'^  |Jan.  19,  I9M),  MS  tHonululul. 

49.  Qjmiiiothorax  gracilicaudii  Jenkins,     Fig.  23. 

Head  2,75  in  trunk;  head  and  trunk  1.3  in  tail;  eye  \J)  in  stiiml,  one  in  interorbital  space;  snout 
5.5  in  head;  interorbital  Kpacealwut  9;  mouth  2.5. 

Body  compre!«>ed,  rather  deep;  tail  long  and  tapering  to  niirrow  tip;  head  elongate,  compressed, 
little  swollen  atiove,  blunt  in  fnml;  snout  rather  long,  comprefse"!,  convex  alwve,  tip  blunt;  eye  mod- 
erate, a  little  nearer  corner  of  mouth  thnn  tip  of  snout;  mouth  rather  large,  horizontal,  jaws  equal, 
not  completely  closing;  teeth  large,  powerful,  biserial  in  upper  jaw,  uniserial  in  mandible;  inner  series 
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in  upper  jaw  larjter  than  those  of  o'lter  neries,  4  in  number;  vomer  with  2  lan[e  depreesible  fangs  in 
front,  otherwise  edentulous;  anterior  nostrils  in  short  tubes  iiesr  tip  of  snout,  [losterior  pair  without 
tubes,  just  above  eyes;  intemrbltal  siiai^  narrow,  cnnv<>x;  gili-iijieninics  small;  skin  ratberthin;  on^n 
of  dorsal  a  little  nearfrgill-njiBning  than  c-orner  iif  ntoiitli;  caudal  very  umall  and  mundly  |>ointt!d. 

Color  in  alcohol,  pale  brown,  more  or  less  uniform,  marked  with  irregularly  fonne"!  light  brown 
Bpote  arranged  in  about  40  or  more  ill-delined  transverse  loirs;  these  t>ands  not  exteiiilinfr  on  belly  or 


ventral  surface  of  trunk,  or  even  upon  anal  lin,  (hough  they  an- all  somewhat  diftiiii't  on  the  dorsal 
fin;  comer  of  mouth  brown.    This  may  lie  the  young  of  (r',  tlrlndachii-T'i. 

Thin  description  from  en  example  8.25  inches  long,  taken  at  Honolulu  in  1889,  by  Dr.  Jenkins. 
The  species  is  known  to  us  only  from  the  Hawaiian  Islands  and  from  2  examples,  the  type  detvribed 
above  and  another  obtaineti  by  the  Albnlrmx  off  Molokai. 

t!^mniiUmf<ii  gtaeilleaiula  Jvnktnn,  Bull.  I'.  S.  PI>h  C'limm.,  XXII.  VMrl  lSt')>l.  IS,  1M31,  *•!»,  Ar.  H.  Honalulu;  Siiinlvr.  1.  r.. 
{Jan.  19, 1304),  5ie  ( Altwlrusi  Ktollori  'iSM.  smilhcm  cw-l  uF  Afulokal). 

50.  Ojnnitotborox  ercodea  Jenkins.     Fig.  24. 

Head  6.6  in  total  length,  or  3  in  ilistance  from  tip  of  snout  to  vent;  depth  VI;  snout  6.6;  eye  1.3; 
gape  2.6;  lip  of  snout  tii  vent  1.35  in  tail;  interorbital  wi<llh  slightly  greater  than  eye,  or  nearly  equal 

Boily  moderately  elongate  ami   much  compnjHSdl;  tail  more  compressed  and   pointed;  moulh 
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rather  laiK^,  )cape  rfUchitiK  tieyonil  eye  a  distani-e  equal  to  lenetli  of  snoul;  lotcer  jaw  pcarrely  the 
shorter,  not  much  curvi-il;  Ivi'lii  all  jminteil,  in  2  siTii-s  anteriorly  ami  3  neriei'.poeteriorly  in  upper 
jaw,  lower  jaiv  with  leeth  in  2  K'riii)  anteriorly,  luleraily  an<t  {loiitenorly  in  a  xini^lt;  serii-H;  2  laT^ 
»harp-[>oiiile<l  ileprtwllilu  leeth  on  anterior  {lart  of  vomer,  follnweil  liy  ii  xerii-s  of  alxint  (i  smaller 
t«elh  on  thu  Hhaft; .antericir  nostril  in  a  short  (ulie  wliope  leti^h  is  utie-fourth  iliaiiietcr  of  eye, 
xituateil  near  tip  iil  minat  juHt  aliove  lip;  |Hi:<tenor  noKtril  without  tiilx',  tiiluateil  nlwve  margin  of  eye 
just  in  front  of  vertic.il  thnnigh  iniiUllo  nf  iiyc;  f^ll-flit  inoi1i>rate,  iln  lt:n>!th  1.5  in  eye;  origin  of  ilursal 
nlightly  in  front  of  gil1-o|>ening,  height  of  tin  ^{.5  in  hewl;  anal  similar,  Imt  lower. 

Color  in  alcohiil.  IkhIv  ami  Huh  li):ht  brown  on  a.  whilir:h  bai-kgninnil,  Ihe  bniuii  arrange<l  in  a 
Honiewhat  regular  network,  giving  tlie  apiiearani-e  of  rows  of  inilixtitirt  whilixh  M|K)tH  surrounileil  liy 
IMitygonal  bnivninh  inteniiiiaces.  whidi  are  nuwt  iliHlinet  on  tail;  no  white  lionier  to  the  finx  or  tip  of 
tail,  anil  no  ilark  area  aronn'l  gltl-o[M'nitig. 

Tiie  only  uiwcinien  known  iw  tlie  ty|ie,  No,  5<»M;J,  U.  W.  Nat.  Mue.  (original  nnmlM.T  23&4),  a 
i4|wi'iin«n  Kft  inches  long,  nlitaincil  by  the  .l/'cifr'M'iat  IIoiidIuIu  in  IMIl. 
(•ViNHUfAunucmxIra  Junk  Ills,  HiilJ.  I'.  S.  FIhJi  Cotuiii.,  XXII,  VM'  (Sl'JiI.  ::I,  IMIt.  4'iH,  %.  H,  Honolulu. 

SI.  Oymnothotaz  leucoBtictuB  J<'iiki[i><.     Fig.  L'.'>. 

Head  L'.ri  In  Innik;  heail  ami  trunk  U->44tlian  U-nglli  of  tail  l>y  HS[iaiH'alrilli' gn'altr  llianlength  of 
latter;  eye  alKiiit  12  in  snout,  1  in  interoi;1>it&l  Hjiat'e;  HHout  r>.ri  in  litwl;  mouth  '2.'.i. 

Body  <it"ep,  oompriftieil;  tail  tai«'ring  grailually  |>oMlerior!y  wlnTi-  it  iv  greatly  I'ompn-nHil;  head 
comprvMicil,  sides  alHive  slightly  i^wollen;  Finout  elcmgati;  thougli  rallier  Hliort,  liliint,  rounded,  not 
projecting  I K<y on d  innndihte;  jaws  even;  eyeiiniall,  covenil  with  thei-kinof  licad,  a  little  nearer  corner 
of  mouth  than  tip  of  mikiiU;  mouth  hnrixontal,  the  rather  thin  !!]>.■<  more  or  leiM  eoueealing  teeth;  te<-th 


1  Mi'  •> 
-lian  «-r 

t  uj-i^T  jaw,  1 
iuHof  small  on< 

niii^eriai  in 

rn,w  an< 

.n-s  of  Ixx'ly  s.i 

valtti;  gill- 
iiall;  origin 

rather  large,  sharp,  in  several  series,  or  in  a  hroad   [latch  on  each 

mandible;  largiM-aiiini-s  in  front  of  IhiIIi  jaws,  vomer  with  a  single  nii'' 

nostrils  in  short  fleshy  tulx-H  ni-ar  liji  of  snout;  inli'mrliita]  sjiui-i-nsi 

o|ienings  small,  ii  little  Ih'Iow  riiiiMIe  of  iis  depth  snd  uIhxiI  cinid  to 

of  doixat  a  little  liefore  eomer  of  mouth,  lin  mlher  high,  ami  t'lgelher  with  anal,  whieh  iH.more  or  less 

similar,  eonflni'nt  with  small  ranilal. 

Color  in  life,  dark  bn>wn;  hcul,  ImhU-,  (ins,  and  lail  eoveriHl  with  numerous  ilislinrt  while  si>ut«, 
larger  than  eye  on  the  trunk,  smaller  eisewheri';  tip  of  lail  ivhite;  margin  or  gillH>|ieniJig  i>rowninli- 
hlaek.  The  two  siN'ciinens  esamineii,  taken  by  Dr.  .lenkinx  al  Uonohibi,  are  i-neli  alKinl  Ii..''.  ineluw 
long,  and  do  not  differ  in  eoloratioii. 

The  sfiei-icM  is  distingmshi'd  from  11.  uiilni'jn^  by  the  more  anliTior  insertion  of  Hie  ilorsal.  and 
Ihe  larger  and  fewer  wiLile  sjiots,  whii'h  an'  larger  on  the  Irimk  than  elsewhere. 


,GoogIe 


FISHES   OF   HAWAIIAN   ISLANDS.  97 

S3.  Oynmothorax  iraialute  Snyler.    Plate  13,  Rg.  I. 

Ileail,  measured  to  gill-opening,  8  in  length;  deptli  2  in  head;  t&il  1.9  in  len^h;  snout  5  in 
head;  f^left  <it  mouth  2.5  in  head.  Body  coinpresned,  the  width  in  tiiiildlc  of  trunk  eijual  to  half  the 
depth;  intertirbital  space  slightly  convex;  jawe  equal;  I'left  of  mouth  extending  beyontl  eye  a  diataui'e 
equal  to  longilwlinal  diameter  [>f  eye;  width  of  tiuliorbital  apaire  e<|iial  to  vertical  tliameter  of  eye; 
gitl-opening  an  obli(|iie  slit  espial  to  vertical  diaineter  of  eye;  teetli  in  jawH  mostly  long,  sharji,  and 
depmeiibic,  the  2  in  anterior  median  part  of  np|ier  jaw  longeHt,  those  below  eye  in  2  mries,  the  outer 
nnes  ehnrt.and  close  set;  il  Mhort,  sharp  teeth  on  vomer;  luiterior  noetril  tubes  near  tip  of  Hooiit.  tlieir 
height  eiiiml  li>  iliameter  of  eye;  posterior  iinHtrilH  without  rims,  locateil  aliove  and  a  little  anterior  lo 
eyea;  domal  inserttol  on  head  anteriiir  to  giil-oiH-ning;  liu  liiglieHt  |M»terii>rly,  itH  height  liehind  middle 
of  tail  ei|Ual  to  longitudinal  diameter  of  eye;  anal  inHtrle'l  immediately  behind  the  vent,  al>out  halt 
as  high  as  dorsal;  raudal  slightly  longer  than  heiglit  of  dorsal. 

Color  in  aicohul,  white  tinged  with  yellow,  with  2(1  black  liambi,  nearly  atl  encircling  the  IxMty 
and  extending  on  fins;  tip  of  snout  white,  tip  of  tail  hiai-k;  the  firtit  litacklwnd  covering  snout,  except 
the  tip  lietween  the  uostrile,  extends  Imckwanl  t)eyon<l  eye,  an<t  sendu  a  lino  downwani  to  ci>mer  of 
mouth,  where  it  meet»around,  black  blot^rh;  chin  and  throat  while;  sides  of  lower  jaw  black;  awhite 
space  between  eye  and  comer  of  mouth;  the  i^econd  band  jHtssea  over  o<-cipul,  not  complete  l>elow; 
third  Innd  inconiplete,  {isssing  over  hack  Ix'tween  gill-o|>eningH,  a  dusky  prolongnlion  passing  down- 
ward behind  gill-opening;  other  bands  complete,  oiiterinr  ones  bniader  above  than  l)elow,  poi<terior 
ones  of  about  eigual  width  tliroughout;  a  narrow,  dusky  stripe  extends  forward  along  lower  surface 
from  vent  lo  a  point  a  Httle  anterior  to  gilt-openings. 

This  s])eeies  clotiely  resembles  ^1.  peUtli,  the  young  of  which  it  may  prove  to  l>e.  The  spei^iee 
differ  in  color  and  in  dentition.  The  light  s)>aces  on  the  Ixnly  of  f>'.  ;M'f>'f/i  are  redilish  brown;  on  the 
anal  fin  they  are  white,  on  the  dorsal  reildisb  brown  bordereil  with  while  near  edge  of  fin;  rautlal 
nmially  tipped  with  white;  snout  reildish  brown;  teeth  in  a  single  sorieM,  thon-  of  the  jaws  not  depree- 
«hle,  except  2  or  3  on  anterior  me<lian  portion  of  upper  jaw. 

A  single  sjMx^imen,  4.2  inches  long,  from  a  small  tiile  ]k>oI  in  the  reef  nt  Waialu:i  Hay,  Oahu. 

n.,  XXil,  IW2  (Jail.  19.  iSM),  Wl.  pi.  «.  ttg.  I],  Walnlun  Bay,  Oahu. 

S8.  Oynmothorax  mnoifer  Knyder.    Plate  14,  fig.  I. 

Fleiul,  measured  to  gill-opening,  8.3  in  length;  depth  2.25  in  heAil;  Hnout  6;  cleft  of  mouth  2.3. 
Rnout  rather  slender  and  poinle<l,  jawa  eriual,  closing  completely;  tcl^lh  in  one  stTJcs.  slender,  lonce- 
like  with  slight  constrictions  near  Iwse,  their  edge's  smocth;  3  deiiressihie  mwlian  canini-a  in  upper 
jaw,  the  longest  (poeterior)  one  equal  in  length  to  diameter  of  eye;  a  row  of  small,  sharj)  twtb  on  the 
vomer;  eye  midway  between  tJi>  of  snout  aii<I  angle  of  mouth;  width  of  space  betwetm  eyes  2  in  snout; 
gill-openings  narrow  slit  equal  to  diameter  of  eye,  h>cate<l  on  a  level  with  upP^i*  !>>';  nostril  tul>es2 
in  eye;  poeterior  nostrils  with  scarcely  ]>erceptible  rims,  located  above  and  just  anterior  to  eye; 
origin  of  dorsal  anterior  to  gill-opening  a  distance  equal  to  spa**  lietween  tip  ot  snout  and  posterior 
border  ot  eye;  height  of  fln  above  gill-opening  equal  to  diameter  of  eye,  alwut  I.3;l  time*"  as  high  near 
middle  of  tail,  the  membrane  not  very  Heshy;  anal  Inxerted  inime<lialely  l>ehind  vent,  apjx*aring  tor 
much  of  the  length  like  a  thickened  fold  of  the  skin. 

Color  in  alcohol,  rich  dark  brown  with  flakes  ot  while,  which  are  gathered  in  clouds  and  mon>  or 
lew  clelinite  vertical  bars;  the  flakes  si'attered  rather  evenly  on  heail,  siwrcely  perceptible  on  lower 
jaw  and  snout;  throat  and  belly  lighter  than  other  parts,  the  while  and  brown  being  about  equal; 
dorsal  growing  ilarker  toward  the  edge.  wlien>  it  is  nearly  block,  with  while  (takes  like  those  of  the 
Ixidy  arranged  in  oblique  liars;  anal  edged  with  white;  corner  of  mouth  dark;  no  spot  at  gill-opening. 

The  species  is  represented  by  a  single  example,  type.  No.  50H68,  U.S.  Nat,  Mus.,  from  the  Honolulu 
market  It  measures  13.5  inches  from  tip  ot  snout  to  vent.  The  tail,  which  has  been  injured,  mcae- 
uree  14.7.1  inches  in  length. 

■  Snyder,  Ball.  L'.  S.  Fteh  Comm.,  XXtl,  1902  (Jnn.  1»,  IMM),  Me,  pl.A,  Hg.  S,  Honolulu. 
F.C.B.l«e— 7 
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This  Bpeciea  is  very  wivaRe  and  voracious.    Iti  llio  stoiiiadi  ot  one  example  (Sci.  (MH13,  fmiii 
[[onoliitii)  a  TiruWii«7.K«  iiii-hea  long  was  tonml,  tlioiiRh  theii'1  iii«iHuri'<l*nily  30 inches  ij  total  length. 
.Vnuther  eel  about  22  Ini-heH  in  length  hail  swalloweil  h  lar^f!  )foatliHli  Hhich,  though  more  or  lesH 
iiiAcerated,  was  as  long,  if  nut  muirli  longer,  than  the  Tmlhm  nii.-ntione<1 
Jlnnrtiaiihit  uiuttilalu  I^cvpMe.  Hlsl.  Ka(.  PuIal.  V,  CIS,  GU.  1803,  South  Sua 
JVNririKi  mitrmomin  Qlio;  A  Galmanl.  Viiy.  I'Mnli-.  247,  Iftl-t.  Wkiiiu.  Rawak. 

Mtinma  ntlnifimnel  Eydoiix  &  Soiiltyi't,  Voy.  Bonlie.  PoI«..  20:,  pi.  S,  fin  l   IK4>.  Sandwich  Iitanda. 
Muneiin  ranedlala  RfchanlHni,  Voy.  Ereb.  A  Tcm>r.  Plah..  B7,  pi.  4e.  tlft.  I-A,  1K4;,  Weatern  AualralU;  Sumatra.     ._^ 
'  3furaniaU.x-hil  BIn'kor.  \fth.  BaUv.  OimnoC.  XXV,  N,  1».'a.  Sibogha;  Sumatra. 
UHTima  <uni»'^  Bli-vkcr.  Nat.  Tydirh,  .S'vd.  IikI.,  Vlll.  ir*,  1>A\  Cocoa  litanda. 
nyraoldfa  nianUafn,  Kaup,  Ciil.  Apcxl.  Plnh.,  7G.  Oft.  39.  IKiS:  allor  Hti'hanliioTi. 
GipianMona  canrtUnliit.  Rleckpr.  Allan  Ichlh..  IV.  83,  Uh.  176,  %.  3,  Ub.  177,  Dk.  2,  iin'1  tab.  IKt,  Hk.  1,  ISM  (Hftirooleii: 

I'rianuin:  t-iimatrB:  Bam:  Kiiiftapore:  Nnva-Selma:  Cocuh  IhIbiuIh;  Amlnyna). 
GjpHnotlinnLi agaiti:i,  Blerkcr.  op.  ell..  IV.  96,  Iiib.  IKS,  Og.  i,  liftA-ei  (SoyA-Hrlmt:  VAienn  Islandu;  Amboyim), 
ayiHiuilhoniibturlU.  BICEkcr.  op.  rit.,  IV.  1U2,  tab.  11*0,  Rtf.  2,  ISM-GS  (.Sibi«liB;  Sumatra). 
Ttaritldfa  tanpU  AbtMtt,  Proc.  Ar.  SM.  R<-1.  Phlla.  tll«0. 177,  Hawaiian  laluda. 
MHnma  mibOa.  UOntber,  Ftkh.  SamlbBr,  137,  HW:  not  of  Klphardann. 
jmnnta  mutiilnln.  (ianOteT.  CuL.  \Ul.  IIO.IHTD  (Zanxibu-:  Coooa  Iilanils:  Rasl  Indies;  and  llawallnii  iKlanils);  Stm-O, 

Bull.  U.  R.  Nat,  Uim..  Dos.  7,  77, 1M7T  (ilannlulu). 
LvcaloHlit  ta«pl,  Foviler,  froe.  Ap.  Nal.Stl.  phlla.  1900. 191,  pl.  XVIII.  llR.  6  (Abbntfii  type). 
Lue^.-i-iMii^aAolhyrHMra,  Fowler,  l-ror.  Ar.  Nat.  K<-1.  Phlla.  1900,  4«M Hawaiian  l-lniida);  not  of  Blcckt^r. 
ffynnafftoriu  unrfH^rv.  JenklTif,  Bull.  V.  H.  Fixh  Ciimm..  XXII,  1902  {Si'pl-  23,  19031,  426  ( Honolulu |;  Snyder,  op.  cit, 

(Jan.  19, 1901).  hK  (Honolulu;  Albatmu  Slatlnn  SKII.  on  the  soiilhtTn  iiwt  ot  Mnlokal). 

66.    Oymnothorax flaTimCkT^natua  (Kiipitell).     I'late  17. 

Hend  2,8  in  trunlt;  hpad  and  trunk  chortcr  than  tail;  eye  2.2.')  in  snout,  alioiit  2  in  iiittrnrliital 
spare;  snout  5.75  in  hea<l. 

BiKlycomprosge<l,  tail  tapering  toa|K)iiit;  heail  conipresseil,  hluntly  roundisi  in  front;  snout  rather 
elongate,  pointed,  ronniletl  alwive,  tip  l>liinl;  eye  xuiall.  ft  hltle  nearer  tip  of  nnont  than  comer  of 
mouth;  mouth  clothing,  jaws  alxnit  even;  teelhiiivercil  with  thlcic  skin  of  li|>s;  teeth  In  jftu's  ina^ingle 
seriefl,  mnie  of  tliein  ranine-like  anteriorly,  tli<M<e  on  vomer  \»rfy,  fani;-like,  and  rlepre»rible;  anterior 
nostrils  in  short  tulieit  at  tip  of  snout,  posterior  {lair  alxix'e  and  over  eyes;  interorliilal  S|«<«  <^nvex; 
gill-opening  a  little  longer  tlian  eye;  skin  smootli,  andanumtN'r  uf  )>0Fe9  on  head;  no  lateral  line;  origin 
of  dorsal  a)ioiit  midway  tetveen  posterior  mai^ii  of  eye  and  glll-opvnin>;;  ramlal  sniall,  forming  a 
ronn'letl  point. 

Oiior  in  al<H>tiol,  dark  brown;  head  in  trout  ami  fini'  dusky  or  hlackieh;  i«xiy  everywhere  niollW 
and  blotched  with  deep  brown;  gill-openings  blaekifili;  pM<terior  eilges  of  dorsal,  anal,  and  tip  of 
(sudal  very  narrowly  margined  with  whitish;  l)elly  and  throat  pale. 

Color  in  life  {No.  03548),  very  dark  brown,  nearly  black;  light  interspaces  smoky-yellow;  outer 
margin  of  vertical  Ana  lemon-yellow,  below  which  the  color  is  liriglit  green,  gradually  losing  itself  in 
dark  brown.  Color  In  life  of  another  example  (No,  03375),  8  feet  long,  t>u<ly  and  fins  mottled  yellow- 
ish anil  brown,  brown  forming  irregular  granular  simts  <)f  various  sizes,  Imt  all  less  than  pupil;  fins  a 
little  darker,  no  pale  edges;  gill-o]>ening  and  angle  of  mouth  black;  throat  streaks  brownish  an<l  i>iiots 
on  jaws  einaller. 

This  description  is  based  upon  the  type  of  G.  thaUampteruB,  No.  50619,  IT,  H.  Nat,  Mas.,  a  sjtecl- 
Liien  23  inches  long,  from  Honolulu,  which  seenis  to  lie  idinitiinl  with  this  s|K.>cies. 

Our  collection  contains  17  tine  examples  of  this  spei^ieH,  all  (roni  Ilouolulii,  and  ranging  in  length 
frotn  8  to  3(i  inches.     A  specimen  was  ohlaiiunl  in  18S9  by  Doctor  Jenkins  and  otliers  were  secure" I  by 
tlie  AllxUrot*  In  1002.     One  i^mall  example  was  oblaintil  l>y  us  at  Cocoanut  Island,  at  Hilo,  alM>  >ie\'eral 
young  from  the  reef  at  Waikiki.      Others  have  l)een  recently  receive<l  from  Mr.  Iterndt,  at  Honolulu. 
Jf«ri™a/nr™orafB(Ua  Eiippetl.  Ftoche  dpi  rolhen  Meens,  119,  tal.  30,  nc  3. 1«28.  Red  Sea. 
ll«rvyiajlnnntiaralvata.  GQnthcr,  Shore  Fishes,  GhallunEer,  Zool..  I,  Part  Vl.fil,  IWO  (Hoiii>1iilii|. 
OgninulltnraxJIacimaTgiiialm.  Blocker.  Alias  Ichth.,  IV,  9.'<,  pi.  i;n.  Ak.  %  and  pi.  I7K.  fig,  3. 18CI-65  (part). 
Qvnotliorax  Umlauaplenii  Junkln!-.  Bull.  0.  S.  Fish  Comol.,  XXII,  1902  (Sept.  28,  1903),  117,  pi.  i.  Heoolulu;  Snyder, 
op.ciL  (Jan.  19.1904). US  (UoQOlulu). 
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B7.  Oymnothorax  goldsboroufhi  Jordan  &  Kvenuaiin.     Fijf-  2(t. 

Heail  nearly  3  in  trunk  (exctunive  of  head  and  tail),  or  1*  iti  toUl  k-iiKtb;  heail  Hud  trunk  about 
].R  in  tail;  eye  l.To  in  snoiil,  1.2  in  inti^rorliital  Hjiacei  niuint  5  in  li«ful;  interorbilal  s)>a(-e  7.5;  iiioiith  2. 

Iloily  rather  <TOtni>rt«*fl,  the  tail  gradually  lH|<eriii}(  narmwly  )M;hiiiil;  head  coniprusHed,  swollfii 
alKivc:  Hnout  i>oint«il,  tlie  tip  lihiiil  and  the  sides  (;oinpr('»<c<l;  cyi-  ratlu-r  xmall,  a  trifle  iii«rer  tlj>  iif 
Hiiont  than  i-onierol  month;  muuth  laiv,  Huoutiilixhtly  ]>r<>j<-etin);l)ey(inilinandil)le;  lijis  rather flenhy 
aiiil  i-i>n<i-alin)i:  the  teeth  when  the  mnuth  is  eloseil;  teeth  in  a  xiiigle  pcrhw  in  jawx,  nntcriorl)'  larj^' 
and  eanim'-like,  and  the  vomer  with  a  Bin);le  larfCf,  dopreiwible  fan^;  anterior  nostrilxat  tip  n[  snout  in 
xniall  tulM'H;  iMiaterioi'  n<)stril8  direclly  alicive  oye  in  front;  inlerorhilnl  iipaii- more  or  I t-rui  flattened 
like  lop  of  MuiMit;  (trll-oiH'ninir  aliout  ei]nal  toi've;  okin  smooth;  head  with  n  nnndterof  inneouH  jwres; 
oriifin  i>[  di>r>al  a  Utile  nearer  corner  of  mouth  than  R:ill-<>]H>uintt:  caudal  small. 

C<>l<ir  in  alcohol,  brown,  envered  all  over  IhxIv  ex[-<-pt  anal  tin  with  ninnd  or  roun<li;'li  white t>|>'>t»<, 
th<iw  on  antiTLor  part  of  l>ody  nniall,  very  pmall  and  niimemna  on  head,  lNii>niliiK  iHryT  on  Inndi, 


Fin.  2R.—Os»iiinilinTiu  ffnblibnniHiilii  Jordmi  &  Evcrmaiin;  from  the  type. 

and  linally  iiit^rea-SLriK  very  niui'h  in  iiixe  on  tail  where  they  are  scattered  and  rather  far  apart;  reticu- 
lations aronnil  the  light  sitota  blackish  brown  U|>on  posterior  part  of  dorsil  (in,  winie  color  as  Itase  of 
anni;  marftins  of  anal  anil  dorwil  flnn  whitish;  gill-opening  and  anns  Iionlered  with  blackish  hrown. 
General  color  of  Iwiiy  in  lite,  brown,  rather  pale  olivaceous  anteriorly,  and  cov^nsl  all  over  with  Rinall 
white  flpota  which  am  elose-sct  and  sniall  on  bead  where  the  dark  color  forms  a  network;  Pi>oli"  sjiarse 
and  irregular  on  iMislerior  jiarls,  and  also  much  1arg(-r;  vent  and  gill-opeinng  dusky;  dorsal  eolonil 
like  the  iHHly,  with  a  broad  while  eiljce,  tirowing  broader  l>ehind;  nnal  dark  brown,  iinspottud,  and 
with  a  broad  i>ale  Ixinler. 

This  Biiecicfl  is  known  from  the  type,  a  Bp«-cimen  21  inches  lonp.  obtaimil  by  ns  hI  Honolulu,  and 
another  example  from  Honolulu  recorilcd  by  Mr.  Snyder. 

a))mnnlliornT  jifililiiimmiAi  JfiAeii  &  Evvnai 
No.  .'W.n,  V.  S.  Nal.  Mux,);  Snyttir, . 

68.  Oymnothorai  petelU  (HIei'ker).     FIr.  27. 

Head  2.88  in  trunk;  tail  a  little  loniter  than  bead  and  trunk;  eye  2  in  cnoul,  l.:i  in  interorbiUl 
space;  snout  5.25  in  head;  interorbilal  space  t*.5;  nioulb  from  tip  of  uiandiblo  2.25.  ' 

Ikxly  mlher  deep  and  conipresxed;  head  conipressetl,  bmnchial  rej^ion  and  top  of  head  swollen; 
snout  rather  short  and  |>ointed;  eye  small,  a  little  nearer  anjile  of  mouth  than  tip  of  snout;  mouth 
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targe,  llic  mantlibU;  pn>ji!4:tinK  well  iM^yonil  Biiont,  tlii:  jawH  diming;  Vipi  rather  thirk  ami  llesliy,  tim- 
iTaliiiK  lilt!  tei'th;  teeth  (.-utiipreeHetl,  sharply  [>uintfil,  hi  a  HJnpk-  aerim  in  jawa,  ainm:  of  tlume  in 
anterior  ]wrt  of  jaws  uaniniii-likej^yfliiariiKiJiietll.ilt-v*'!"!''''!  aa  2uLiJ  ^arjj^'  lii'pri-BHiMi?  tangnjiii  anterior 
[lart  uf  roof  of  iiioulli;  tmtenor  noutnli)  in  Huiall  IuIhsh  at  tip  of  unout,  jHwU-rior  iiOHtrilti  hIh>\v  anterior 
marjjins  of  eyea;  inUjrorbital  HiMice  convexly  (latteneil;  Kil'-oi^^ninK  ratli^r  lar^re,  almiit  ei|ual  to  eye; 
skin  Etiiijoth,  ti>U)[h,  with  some  longitudinal  wrinkles  upon  lower  Hiirface  uf  head;  a  niini1>pr  •)[  (M^nit 
<>a  head;  lateral  line  complete;  origin  of  dorsal  midway  lii-twecn  i-omer  of  month  and  gill-o|iening;  . 
Mudal  small,  roundly  pointed. 

tV)lor  in  life,  dull  reddish  bri)wn,  niarknl  ahiive  ami  on  wde  with  a  nnnil)er  of  aliKhtly  darker  Hm- 
linea;  tflxxit  22  vertical  <-rosflbara  of  de<>[i  ricti  hrowii  as  hroail  as  upave  l>utweei]  them,  anil  even  Htill 
hniader  on  poatirior  portion  of  tail;  belly  anil  lower  anrface  of  head  light,  though  the  hroad  dark 
vertical  l«nds  on  aides  nieel,  i>eing  narrowly  (-onatrii^ted  in  the  center,  the  edgea  at  them)  placea 
white;  wrinkles  on  throat  with  dark  lines;  edge  of  dorsal  fin  blackish  and  white  nlternatety,  the  <lHrk 
iMiida  forming  a  blaok  margin  on  each  side  of  which  is  a  white  spot,  between  which  and  the  sniveed- 
in^  white  ppot  is  a  blackiah  blotch,  thongh  only  npim  the  edges  of  fin;  anal  similar,  but  with  the  white 


Kiu.  n.—Gjfmnnllii^u  ixiai  (Blifker),    TjJJt  ut  U.  lewoIOBt  Ji'Uklun. 

tracts  predominating  and  without  anjr  of  the  gejieral  iMxIy  color.  When  freuh  the  Hi>e<*iine[i  showeit 
a  bright  el ininie- yellow  area  from  near  end  of  snont  iMU'kward  1x-tween  eyee,  over  top  of  head,  to  and 
encroaching  on  Urat  brown  land.     Smaller  examples  do  not  hIiow  thia  yellow. 

The  aliove  dcecription  is  liased  upon  a  siiecimen  (No.  0:}513)  28  incites  long,  from  Honolulu,  from 
which  locality  we  have  aeversi  other  examples.  The  apecintens  vary  some  in  reH|iei.-t  to  the  lianda 
meeting  on  the  Iwlly,  i[i  many  cases  only  the  posterior  ones  lieing  joincil.  Two  exam|>lca  oblaineil  at 
tloniilulu  in  ItiSm  by  Ur.  Jenkins  have  the  while  tmi'ta  on  the  e<lge  uf  the  anal  very  ilistinct. 

Specimens  were  also  obtained  by  the  AlbatriHis  at  llonoluhi  in  1903.  Tlie  7  a|iecimens  which  we 
have  examined,  all  from  Honolulu,  range  in  length  from  20  to  30  inches.  The  apeciea  is  common  at 
Samoa. 

MurarKiij^-lraitlleeker,  Nh(.  T.  Nnl.  Itlil..  XI.  IHM.  m.Java. 

tii/mmHI^""  Iriimcme  Jvntlar,  Bull,  U.!^.  Piah  Ciinini..  XXH,  11«>  (Sepl.  B(,  IStHl, -127.  flu.  7,  Honolulu.    (Tj|>f.  So.  .WW.', 
V.  S-  N*Bt..HiiB.);  Snyder,  op.  cil.  (J&n.  19.  ISM),  SIS  (Hunoluliii. 

SO.  Qymnothorax  Bteindachneri  Jonlan  &  Kvennann.     Fig.  'M. 

Head  7.3  in  length;  depth  9.5;  eye  9.5  in  head;  snont  5;  inlero'rhital  7.2;  gape  2;  distance  from 
tip  of  snout  to  vent  less  than  distance  from  vent  to  tip  of  tail  by  more  than  half  length  of  lieaii. 

,  Ekxly  nioderotely  long  and  alender,  much  compreased;  heail  ainall;  aniiut  acnall  iind  i>ointed.  tlie 
anterior  dorral  profile  concave  above  tlie  eyes;  the  nafie  and  sides  of  head  much  awollen;  ga{>e  long, 
extending  far  behind  eye;  lower  jaw  shorter  tlian  the  upjier,  curved  so  that  the  month  does  not  iiuite 
completely  close;  lips  nioilerately  thick,  entirely  ciAvring  the  lecUi  in  tlie  cloHed  mouth;  eye  small, 
abont  midway  lietwe^-n  tip  of  snont  and  angle  of  mouth;  teelh  im  aides  of  upper  jaw  in  n  wngle  weriea, 
rather  clone-set,  short,  conipreasiil,  triangular  caiiine,«,  Ihose  lii  Tinnt  scan'-ely  c'nlariji'd;  vo(iic£jvi(li  .1 
single  row  of  bluntly  rounded  teeth;  each  aide  <if  Io»er  jaw  with  a  aingle  series  of  rather  strung,  back- 
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wanlly  dinH-tt-il  raiiitim,  llie  anterior  oiiex  miiKiwlmt  tsrilar)^,  tliose  on  tii>  '•!  jaw  nrnvalilc;  anterior 
nostril  in  a,  louf;  lube,  its  leRKtIi  aix>iit  half  diameter  o(  eye,  Bittiated  near  ti|)  of  snout  just  above  liji; 
pceterior  noetril  without  tube,  just  above  anterior  edge  of  eye;  pores  on  sides  ot  jaws  inconspicuous. 
Origin  of  dorsal  An  about  midway  between  giiiU-opening  anil  angle  oC  mouth,  its  height  about  equal  to 
length  of  snout;  anal  similar  to  soft dorea.1,  but  much  lower;  (ail  moderately  sleuderand  pointed;  a  series 
of  inconspicuous  pores  along  middle  of  aide;  gill-o|iening  a  long  oval  slit  exceeding  diameter  of  orbiL 

Color  in  alcohol,  pale  lirown  or  whitiKh,  sprinkled  with  ragged  or  dendritic  brown  sputa  formed 
more  or  less  into  irregular  vertical  blotches  or  croAsbands;  margins  of  Hns  narrowly  creamy  white  or 
yellowish,  that  of  the  anal  much  wider;  corner  of  mouth  and  space  about  gilt-opening  deep  blackish- 
brown;  about  5  longitudinal  black ish-brown  grooves  on  lower  side  of  head;  under  side  of  lower  jaw 
with  2  blackish  longitudinal  lines  which  meet  at  an  acute  a:ig1e  under  chin;  throat  and  belly  creamy 
white,  with  tew  scattered  brownish  markings;  sides  and  top  of  head  whitish,  with  small,  sparingly 
Bcattere<l.  irregular  brownish  spots  most  numerous  around  and  between  the  eyes. 

This  Hpecit's  is  relate<l  to  (1.  kidnko  (Schl^el),  from  which  it  differs  much  in  coloration,  being 
much  paler  and  less  reticulaf<^l,~  the  angle  of  the  mouth  with  more  black,  the  gill-opening  surrounded 
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by  a.  broad  black  area  (nearly  or  quite  alinent  in  hidako),  and  the  white  iHirder  to  tile  dorsal  fin  much 
more  distinct. 

The  specimens  from  Laysan,  which  Dr.  Steindachner  identified  with  MtTtma  JIavininTginiila 
Kdppell,  and  of  which  he  gives  a  good  figure,  evidently  belong  to  this  species.  As  suspected  by  Dr. 
Steindachner.  the  spei'ien  is  (|uite  different  from  fl.  flaciniarginatiu,  of  which  we  have  examined  several 
specimens  from  IVilang,  on  the  west  (mast  of  Sumatra,  from  Samoa,  and  from  Hawaii. 

This  description  is  based  u|)on  a  spechneii  (No.  03775)  2  feet  long,  from  Honolulu.  (Type,  No. 
60616,  U.  8.  Nat.  Mus.)  The  species  is  known  from  tlie  2  s|>ecimenH  which  Dr.  Steindachner  had 
from  Laysan,  S  obtained  by  Jenkins  in  1S89  at  Honolulu,  I  by  the  Albiilroet  at  Honolulu  in  1S91,  3 
secured  by  us  at  Honohilu  in  1901,  at  least  1  reconled  by  Mr.  Snyder  from  Honolulu  in  1902,  and 
others  recently  sent  us  from  Honolulu  by  Mr.  Berndt. 

Vurjciiajf'iniiH(u^fHaMvBr..S(uindachnur,UGiik>LAk,U'l»s.Wieii,LXX-,  1900.  5U.pl.  VI.  Hk-S  (Laysan);  nol  of  RilppcU. 
Gipaiuilhiniii  tltiHdaclmrri  Jiinlnii  ii  Evcrmann,  Bull.  V.  H.  Fish  (.'onirn..  XXII.  1902  |Apr.  II,  1903),  168,  Honolulu;  Jenkiiu. 
op.  ul(.  (Sepl.  23. 19031.  iid  (Honolulu);  Snyder,  op.  ell.  (Jan.  19, 1904),  GItt  (Honolulu}. 

60.   OTiimothoraz  Mlonls  Jonlan  &  Evermann.     Plate  IS. 

Head  8.2  in  length;  depth  16;  eye  7  in  head;  snout  6;  intcrorbilal  6;  gape  2.4;  distance  from  tip 
of  snout  to  vent  1.2  in  distance  from  vent  to  tip  of  tail. 

Body  rather  shori,  moderately  compressed,  the  tail  mure  compresiwHl  and  bluntly  (lointed;  head 
short,  the  nape  swollen;  interurbital  space  broad;  a  distinct  nieiUan  groove  froui  near  tip  uf  snout  to 
origin  of  dorsal;  angle  of  mouth  posterior  to  eye  a  distance  iKjual  to  eye's  (tiaineter;  lower  jaw  but 
slightly  curved,  shorter  than  the  upper;  front  of  up{)er  jaw  with  3  short,  bluntly  pointed,  movable 
teeth;  side  of  upper  jaw  with  a  wiugle  series  of  short,  |iointe<l  canines  directed  backward;  shaft  ot 
vomer  with  short,  blunt  teeth;  lower  jaw  on  each  side  with  a  single  scries  of  rather  long,  pointed 
canines,  longest  in  front  and  curved  backwanl;  anterior  ucistril  in  a  long  tulie,  nl>out  2  in  eye,  near  tip 
of  snout  just  aliove  lip;  posterior  nostril  !<mall,  round,  withuut  tulH>,  (situated  just  above  anterior  part 
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of  eye;  gill-openinjr  xmall,  itM  ilireiliun  ohlii|uel y  fwrwanl  toward  nap<';  a  Berieaof  4  piiresini  eadi  mdf 
of  upjier  jaw;  Biiiiilar  porea  on  lower  jaw.  Origin  of  <ior8al  tin  on  mii>e  niiilway  l«'twe«n  (Eill-i>[«;iiin(( 
ami  midille  of  eye;  (loi«uI  Hn  well  ileveloi>e<l,  its  ftreAleat  height  somewhat  exoeuding  length  of  oiiout; 
anal  umilar  to  dorsal,  hut  lower. 

Color  in  aleoho),  ric-h  velvety  black  al>ove,  paler  below  where  it  is  marbled  and  reticulated  with 
narrow  white  lines;  series  of  pores  on  side  of  upper  jaw  and  thotie  on  tip  of  lower,  white;  cheek  with 
a  few  irregular  white  spots;  fti  I '-opening  whitish;  side  of  iioily  anteriorly  with  some  small  while 
siietks  and  irregular  whitish  markings;  lower  jaw  with  lar^r,  oblong,  whit«  eroHsdines;  doraal  fin  rich 
brownish  black,  the  edge  jiosteriorly  witli  a  narrow,  irregular,  white  bonier,  sometimef  inlemipted 
hy  l>la<rk;  anal  brown,  with  a  narrow  white  edge  from  which  extend  narrow  intnusions  of  white, 
some  niching  liase  of  fin;  end  of  tail  with  a  few  small  while  epots,  the  tip  narrowly  white. 

The  only  known  example  of  this  spe(;ies  is  the  t^pe,  No.  50618,  U.  S.  Nat.  Mus.  (Held  No.  04902), 
a  s[)ecimen  9.5  inches  long,  obltune<I  at  Hilo,  Hawaii. 

Opmnnlhiina  liilonit  JorllDn  &  Evcnnaiin,  Bull.  U.S.  Fli<h  Comm..  XXII,  IWJ  (Apr.  11. 19031. 1(77.  Hllo. 

61.  Oymnotboraz  nuttinsi  Snyder.     Plat«  15,  Rg.  1. 

Head,  meaaure<l  froni  tip  oF  snout  to  gill-o[>ening,  (t.9  in  length,  11.6  in  heatland  trunk,  3.3  in  tail; 
depth  2  in  head;  cleft  of  mouth  2.2;  snout  6.2.  Snout  roun<leil,  jaws  equal,  closing  completely;  lips 
very  thick;  teeth  in  a  aingle.HerJeB.  firmly  emiieddetl,  close-set,  larK>!9t  below  niiitdle  of  snout,  growing 
grailnally  smaller  posteriorly,  basal  Iialves  with  finely  seriate'l  edges;  no  median  fangs;  vomer  with 
very_  shorty  Id  uui  teeth;  eye  on  a  vertical  jiassinK  midway  between  tip  of  snout  and  corner  of  "mouth; 
distance  l>etween  eyes  1.3.5  in  snout;  anterior  nostril  tul>e  2  in  eye;  [Hmterior  nontril  localwl  above 
and  juHt  anterior  to  niar^n  of  eye,  its  o|>ening  with  a  low  rim;  gill-o|icninK  a  narrow  slit  eiiual  to 
vertical  diameter  of  eye,  situateil  on  a  level  with  pupil;  origin  of  dorsal  on  a  vertical  anterior  to 
gill-o|icning  a  distance  equal  to  leni^th  of  snout,  the  membrane  fleshy,  thou^^h  not  greatly  thickened; 
height  in  region  of  vent  eijiial  to  length  of  snout;  anal  inserted  immediately  behind  vent,  its  height 
near  middle  of  tail  ei|ua1  to  diameter  of  orbit;  tail  not  slender  and  pointed,  but  rather  stubby,  the  dor- 
pal,  cauilal,  and  anal  fonntng  a  bluntly  rounded  terminal  fin. 

Color  in  spirits  brown,  covered. with  white  spots,  ttu>se  on  head  minute  and  close  together, 
scarcely  discernible  on  snout  and  end  of  lower  jaw;  s))ots  on  the  body  lai^r  anil  more  elongate, 
ttrnwing  round  on  tail,  where  theirdiameterisalKiut  equal  to  half  that  of  pupil;  gitI-oj>ening  and  comer 
of  mouth  bn>wn;  dorsal  spoiled  like  tail,  the  spots  on  e<tge  of  fin  elongate,  narrow,  and  close  together, 
coalescing  ]>oeteriorly  to  form  a  white  border;  anal  spotted,  with-e  white  Ixirder. 

The  spe<:ies  is  repreeeiitetl  by  a  single  individual  31  inches  long,  obtained  in  the  Honolulu  market. 

Of  the  spotted  tiawaiian  eels  this  species  can  only  be  confused  with  Gi/miiolIior<i.i:  gMihbnruughi , 
which  may  be  distinguished  at  a  glance  by  its  slender,  )>ointe*l  tail,  the  lai^r,  circular  spots,  and  dark 
throat-palch,  which  are  its  most  striking  characleiB. 

I.  S.  Fteh  Comm..  XXII,  10O2  (Jan.  1»,  ISOt).  518.  pi.  4.  Jig. ;.  Honolulu.     (T>'pe,  No. 

eS.  Ormnothorax  pictus  (Ahl).     "Puhi  kapa'n."     Plate  19. 

Head  2.T6  in  trunk;  head  and  trunk  about  equal  to  tail;  eye  a  little  over  2  in  snout,  1.3  in 
interorbital  space;  month  3;  snout  5.5  in  head;  interorbital  space  tl.5. 

Ibxly  rather  thick,  roundly  compressed;  tail  Itipering  rather  thii-kly  posteriorly;  heail  compressol, 
somewhat  swollen  above,  pointed  in  front;  snout  rather  long  and  pointed,  tip  somewhat  blunt;  eye 
small,  about  midway  between  Up  nf  snout  and  comer  of  mouth;  mouth  large,  horizontal,  closing, 
teeth  concealeil  by  the  thick  lips,  snout  projecting  slightly  beyond  mandible;  teeth  jmwerful,  in  a 
single  series  in  jaws,  directed  backward;  teeth  on  vomer  rounded;  anterior  nostrils  in  short  tulles; 
jiostfrioFnostnla  alxive  eye  in  front;  interorbital  space  convex;  skin  tough,  thick,  a  number  of  jKires 
on  head;  no  lateral  line;  originof  dorsal  in  lastfifth  of  space  between  cornerof  mouth  and  gill-opening; 
dorsal  rather  high;  caudal  short  and  rounded. 

Color  in  Ufe  {So.  03-394),  light  olive  dusteil  with  black,  the  spots  forming  marblings  posteriorly; 
no  blai'k  on  gill-oi>ening;  no  dark  or  light  edge  on  dorsal  fin;  a  slight  palu  margin  on  anal;  belly  pale; 
□o  black  at  angle  of  mouth.  ' 
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Color  ill  nkiiliol,  <le«.'p  brown  ab(ivi>,  evt:rywhere  (Joiiileil  an<t  tiiottlol  wit)i  iUrk«r,  alsi>  iiiarketl 
with  very  line  i«le  liroken  reticulatiuiif,  ami  i"i(i«t  wilLi  rather  large  bloU-liea  o£  ileep  bruwii;  lower 
Hiirfaiv  o[  iHxly  soileil  whitiith;  tc>"~oi>*'i>i"Kx  |>ale. 

This  (leHcriiilion  is  tHiw.>tl  chiefly  u)h>ii  an  e.-cat]i|ile  (No.  03724),  28  inelieH  luii)i,  from  Kailua, 
Hftwui.  Our  collection  i-ontAinit  K  fine  fl|ie('iiiienH  {tim.  0;j7t0, 03711,  0371T,  0U720, 0;t721, 03722, 0372-4, 
and  03725)  from  the  earne  plat^e,  anil  one  (No.  033t>4)  Iroin  Honolulu.  Other  ei>ecinien!)  were  obtained 
by  the  Albalm»ii  in  1902  at  Hi)nolulu  anil  Puako  Itay,  Hawaii. 

Length  2  to  4  fpot;  our  speclmpnH  raniie  Irom  22  ti>  40  inirlies.     Thin  i<pe<'ien  ih  sulij«-t  to  consider- 
able \-ariation,  the  Enrm  with  coaraer  and  darker  inarkines  )H-ing  the  M.  ridmi  of  Ri<-hardiN>n. 
MxrrHapiflaAtil,  Pc  Hiinenaet  Ophichui,  Dliwrl.,  Ill,  i,  |>1. 'A  Hk.2.  1;n».  Ea>(  Indi**. 
HgmuBlhomi  pMin.  Biorii  &  ScbneMer.  Rj-xt.  lohth.,  !ti».  IMl  (nflcr  Alili:  SnjMer,  Kull.  IT.  H.  Vhh  I'omm..  XXII.  lOB 

(Jnn.  19. 1«MI.51H  (Honolulu:  Pimkn  Hny.  Hawaii). 
Mur^oiihltpanllicrtHa  Luiip^dc.  HIM.  Nal.  I-Dfsx..  V,  C2K.  641.  613. 1W3.  no  locality  (Ivaii. 
Murmui  varieifala  Ijiiny  &  Gafmanl.  Vny.  I'raiilo.  Znol..  'iK.  pt. .%,  IlK.  1,  \«1*.  Oiwm. 
Munma  ildirea  KichardHon,  Voy.  Erebiu  anr]  Tt'rmr.  Pl>h..  K:  IK46,  AuatralU. 
MnrXHajifciffti-1  Blwhcr.  .Val.  Tyds.  Nederl.  Ind.,  V,  ISSi.  173.  MaoHan  Caram. 
Siiltrajlfiffert,  Kaiip,  Cat.  Apoil.  Fish..  TO.  1856  (Ceram,  Uacumr,  Celelni), 
Siiltrapaatherina.  Kaup.  Cat.  Apod,  Fixh,,  71.  IHH  (Aiutntia,  New  liuinva). 
Gitmnoatonupantlurinui,  Bleeker,  Ntd.  Tjda.  Klerk.,  1. 18a,  1803  (Baljan). 

63.  Ojmmothoraz  z&iithostomua  Snyder.     Plate  14,  Sg,  2. 

Head,  measured  to  gill-o|)ening  8  in  length,  4.5  in  lail;  depth  1.48  in  hi^ail;  snout  5;  cleft  of 
inoulh  1.6.  Snout  acutely  rounded,  lower  jaw  {irojecting  slightly;  profile  from  ti|i  of  snout  to  inter- 
orbital  arei*  convex  and  ^ntly  rising,  that  of  <M»;ipital  region  rising  abruptly,  nuchal  nioBcles  well 
develoi>e<l;  diameter  of  eye  2.5  in  snout;  width  of  space  lM.'twe«n  eyea  1.3  in  snout;  mouth  clo!<iug 
completely,  the  cleft  extending  about  one^liird  ils  lt;ngtli  l)eyond  jH^lerior  niaivin  of  orbit;  teeth  of 
jaws  in  a  BimlBJeries.  close  nut  and  firmly  imbeilded;  thow  at  symphyHix  Hinall;  lateral  ones  large 
anteriorly,  growing  gradually  smaller  iHisteriorly,  the  Itasal  two-tliinUof  their  edgvu  denticulate;  a 
median,  ilepreasible  canine  near  tip  of  upper  jaw;  vomer  without  teethjj  anterior  nostril  tube  egual  in 
length  to  diameter  of  pupil;  poslerior  nostril  with  a  nuiuinrfini;  K>ll-oi«uing  oval,  the  diameler  eigual 
to  1.5  times  that  of  eye,  the  lower  margin  on  a  level  with  mouth.  Origin  of  dorsal  on  a  vertical  pass- 
ing miilway  between  comer  of  mi>uth  and  anterior  cilj.'e  of  fci II -opening,  membrane  fleshy;  height  of 
fin  near  vent.  1.33  in  snoul;  anal  inst-rled  inmie<liately  l)ehiiid  Iho  vent,  where  it  in  but  a  low  ridge  of 
skin,  nnich  higher  and  lesH  fleshy  iNiwleriorly,  height  near  its  [itiddle  |>ortion  eijual  to  half  the  length 
of  snout;  canilal  slightly  longer  than  diameter  of  eye. 

Color  in  life,  yellowish  olive  on  anterior  third.  l>ecoming  a  rich  brown  posteriorly;  head  and 
IhhIv  covered  with  conspicuous,  light,  ot-ellaled  P]K)ts,  the  light  i>art  of  which  is  clearly  delined,  the 
dark  ]iart  more  intense  next  the  white,  growing  diffuse  without;  npots  on  head  very  small,  0.1  to  0.2 
diameter  of  eye,  [ilaced  from  I  to  3  times  their  width  from  each  other,  their  centers  tinged  with 
yellow;  behind  the  )fill-o|iening  the  iiiiots  grow  raplilly  larger  for  a  short  distance,  then  very  gra<lually 
increa:^  in  size  fo  the  tail,  where  they  are  nearly  aa  lai^  as  the  eye  and  t  to  2  or  3  times  their 
diameter  apart;  jHisleriorly  and  on  the  fins  the  siKits  are  pure  white  or  rream  coloreil;  opercles  with  a 
brownish  black  margin;  mouth,  within  and  at  comers,  bright  lemon -yellow. 

The  eoli)r  in  ah-ohul  differs  but  little  from  that  of  the  living  example. 

De8cril>ed  fnim  the  ty[>e.  No.  508Wt,  U.  S.  Sat.  Mus.,  ;I5.M3  inchei  long,  obtained  in  the  Honolulu 
niarket.  Two  other  examples  were  obtaiiietl  from  the  same  place;  oae  agreeing  closely  with  the  tyi)e, 
except  that  the  lower  jaw  projects  Ixtyond  the  upper  a  distuiX'e  equ«l  to  the  diameter  of  the  eye.  The 
U'lly  is  without  s(M)Is.  The  other  (cotype,  Ko.  12792,  L.  S.  Jr.  l.'niv.  Slus.)  has  the  body  very  thick 
and  robust,  nuchal  region  greatly  enlarged;  head  T.4<i  In  length,  4,',io  in  tail;  depth  1.67  in  head. 

This  spi-ciea  may  lie  known  from  all  other  Hawaiian  eels  by  the  yellow  mouth  and  the  very  large, 
ilark-bi)rdered,  white  f^pots  in  few  row.». 
KlfHiiuUaru  jriHUoKfuuiiu  Sn>-<lcr.  Bull.  U.  S.  Fish  Cumm..  XXll.  I'JO-J  gan.  19,  leu),  613,  pi.  6.  ttg.  10,  Honolulu. 
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OeiiQi  ST.  EintTlITCTEKA  Kftnp. 

The  tube  of  the  aiitt^rior  nostril  BtreU'lies  njnBiiierably  beyoiiil  the  lips,  and  ita  tip  ia  dilated  alxJve 
anil  beluw;  [losterior  noatril  surrounded  by  a  funneL-foniieil  bonier,  an<l  situated  before  the  eye. 

Thin  t^nuB  differa  from  Ggmrwlhonue  in  tlie  ulender,  acuminate  auouL 
SwynfOera  ICaup.  ApodcK,  11 18M  (mtlUif), 

64.  EurymycteraacutiroatriB  (AlilKitt). 

Head  niiii-h  compressed,  the  facial  outline  moderately  ol)lii)ue;  eye  laive,  Hn-ular,  equal  to  0.2  of 
length  of  side  of  head,  measuring  from  angle  of  jawe;  jawH  greatly  attenuated,  very  sleniler,  the 
lower  somewhat  the  smaller  and  with  a  gentle  upu'anl  curve  at  itH  extremity;  t«4'th  uniperial, 
couipri'M^ed,  very  aciite,  tlie  palatines,  voinerinee,  and  uiandibulars  all  inwanlly  directed ;  the  palatine 
teeth  13,  of  a  uniform  size,  the  series  commencing  l>clo»'  center  of  orbit  auii  terminating  whortly 
anteriorly  to  angle  of  jaws;  12  compressed  acnte  teeth  upon  vomer  in  a  direct  line,  the  anterior  tooth 
much  the  larg«flt;  mandible  with  26  teeth  upon  each  side,  the  anterior  4  of  each  side  l>eing  nearly 
3  times  the  others  in  size,  more  widely  set,  the  posterior  jiairwith  a  single,  compressed,  very  small 
tooth  between  them;  naral  teeth  14,  widely  set  and  from  3  to  5  minute  teeth  between  each  jiair;  3 
teeth  plwed  u|ion  mesial  line,  the  second  one  very  sleniler  and  the  longest  tooth  in  nioulh;  the  third 
tu'ice  as  great  in  (-ircumferen(«.  and  but  Httk  shorter  than  the  second  tooth;  orbita  one  diameter 
distant,  and  the  distance  from  upper  edge  of  orbit  to  facial  outline  ei|ua1  to  clistance  l>etween  lower 
margin  of  orbit  and  free  eilge  of  upjier  lip;  gill-opening  rather  small  and  oblique;  pores  upon  snout 
and  lateral  line  not  visil>le;  fold  of  skin  enveloping  doisal  Gn  unusually  thin  and  ariuing  within  a 
short  (listam-e  of  occiiiut,  with  a  slope  of  about  forty-five  degrees;  gill-opening  situated  as  far 
posteriorly  to  commencement  of  dorsal  as  tliat  ia  posterior  to  angle  of  jaws;  dorsal  fin  equal  in  w*iilth 
to  O.Wt  width  of  body,  with  no  iiercejitible  decrease  until  it  approache«  posterior  eighth  of  lio<ly,  when 
it  decreases  rapidly  and  at  its  termination  is  only  eijual  to  one-seventh  of  width  of  fin  u|>on  liack. 

Ground  color  in  ali-ohol,  dark  hair-brown,  nearly  black  upon  oi'ciput  and  cheek,  and  along  Imse  of 
dorsal  fin;  head,  body,  and  Ijoth  fins  irregularly  reticulated  with  narrow  bands  of  white,  varying  in 
wi<lth  and  iHi'oniing  yellow  on  posterior  fifth  of  dorsal  fin,  and  upon  that  portion  of  Ixxly,  but  in  a 
lees  degree;  3  broken  lines  of  black  extending  along  boily  from  angle  of  jaws  to  gi)l-<>t>ening;  iris  chrome 
yellow. 

This  Kiiecies  is  known  only  from  Ablx>tt's  tyi>e  (No.  9!)K,  Mus,  I'hila.  Acad.)  collected  in  tlie 
Hawaiian  Islands  in  ms^  by  Dr.  J.  K.  Townaend. 

Jlarirmi  iu-«limifis  Ablvll.  I'nir,  An.  Nat.  Scl.  I'hlln.  lim.  4TH,  Hswuiinn  Islmndai  U(lalli«r,  mi.,  Vlll.  1:27.  1S70:  after 
J^tanloiitliacaliroiitrit,  Fowler.  I'ruc.  Ac.  Nut.  Kci.  ■■hlln.  1»JU. -IM.  I'l.  XVIII,  Hg.S',  from  AbboU'e  If  pe. 

0«nM  S8,  EIJHIDNA  Pontar. 

The  name  Ecbidnn  was  suggested  for  these  eels  long  >)efore  its  application  liy  Cuvier  to  a  genus  of 
Australian  monotremi'S  (property  called  Taihyglvatiw),  and  iiidudes  some  12  or  in  e\>ix\ve,  most  of 
them  l>elonging  to  the  western  Patriflc.  They  represent  the  highest  <legree  of  siMi'ialization  among 
the  niorays,  as  I'roiilmjgiut  represents  the  extreme  degradation.  The  gemin  is  well  marked,  distin- 
guishetl  from  the  other  niorays  by  the  blunt  teeth.  It  is  represented  in  Hawaiian  watere  by  7  nominal 
species. 

Erhidaa  Foniler,  Enchiridion,  81.  1J78  (mrltgata). 

•IgmmnttirrHa  Luc<tp6de.  IIM.  Nat.  IMIsB..  V.  MB,  ISOH  UlolUila  »  mvnwrala). 
<iirmuopn»  Rafiiiexquc,  Analjue  Nature.  18ie,  93  (ilulialu). 
PlerOapllit  Kaup,  Apodea,  98,  1956  IrairnoiMl. 

•I.  Vertlfal  flnalow,  almost  obsolete;  body  encircled  by  allcmiitliiB  light  and  diirk  rings,  30  IolO»lri  iiumlitT. .  aftra,  p.  106 
lo.  Vertical  Ans  well  developed;  body  rings,  when  presenl,  broader.  ^  to  30  In  niiiDber. 
6.  Jb»-?i  eompletely  closing;  body  color. rings  narrower  than  eye. 
C  Cppeti»w  with  1  series  ol  leeth  on  sidca;  body  nllti  nboiit  27  narrow  broivn  banda  alienmtlng  with 

wider  light  band,-;  comer  of  month  brown  wilhont  distinct  blacll  spot pmll,m.  v- I'M 

at  tJpper^iww«h2«riwof  leeth  on  sides;  body  with  abimfJSdarlt  han(i^  Indistinct  on  middle  pan 

of  ln)dy;  corner  of  moulh  with  a  distinct  black  si^ol uiwniru,  p.  107 
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bb.  JiiWH  lint  i.'oniiiltU'ly  vlonnR;  liwly  mlor-riiiRa  wider  than  eye. 

d.  Lowi-rjaw  with  DOtmon:  tlian  ^Esvriesul  leetli  onddc:  lioily  wlih  nlU'rnalliiK  Unlit  niid  dnrk  rlngi, 

(.  Upper  Jaw  with  2  scriis  nt  iL-clh  dii  sldea;  body  with  reddliih  bniwii  rings  complelcly  cnclrvlliiK 

«.  Upper  Jbw  with  I  seriwof  leeth  on  >id«i;  body  not  completely  sncireled  by  the  bnwd,  d»rk  brown 

crow-bunds oinaplura,  p.  109 

dd.  Lower  Jaw  wlth'Unin'nnm  2  wriea  of  leeih  oa  lideai  body  without  *11emiil<iig  light  and  dark 

/.  Teeth  nn  RtduH  at  luKvr  jav  apparently  In  S  serlts;  rulor  In  life  unjionn  yellowinh  brown;  no 

retkulBted  dark  blotch™ on  gldni.ir:a^.....'J-(ihife\.CWT  J Jr/ftofti,  |>.  109 

Xf.  Tooth  on  aides  o[  lower  jaw  apparently  In  J  m-j^^-  bu^y  with  rrom  'JO  lo  -JS  more  or  lov  rctlcu- 

luted  blotches  on  the 'Ide.  ■cimetlmi'K  mtld  and  band-like  near  tall Hdmiiiin,  p.  I1U 

66.  Echidna  zebra  (Shaw),     llate  20. 

Head  5.2  in  trunk;  tail  a  liltli;  over  2  in  heail  and  trunk;  ey*)  1-8  in  snout,  2  in  interorliitAl 
space;  Rmiut  7.;!  in  head;  mouth,  ftYiin  tip  of  snout,  2.75. 

Botly  irutlier  <)eep  and  comjirei^ed;  head  deep,  couipremed,  and  ewuilen;  eye  Binall,  anterior, 
midway  between  tip  o(  enout  and  corner  of  mouth;  inoutli  large,  somewhat  undulate;  snout  projecting 
well  beyond  tip  of  mandible;  lips  thick  and  fleshy;  teeth  all  brwd,  jmooth,  and  niolarlike;  anterior 
nostrils  in  fleshy  tubefl,  the  posterior  pair  with  their  nttis  slij^btly  elevale<!7^acli  Hi{uattr<T  alxivu  anterior 
margin  of  eye;  interorbital  space  elevated,  convex,  and  as  the  upper  profile  of  head  ix  coticaTe  above 
the  eyes  the  forehead  riMcs  somewhat  abruptly  behind;  gill-openings  small;  skin  smooth,  very  tough 
and  thick;  no  lateral  line;  jiecloral  fins  obsolete;  dojeaJ^hegiiininK  behind  gill-ojiening;  tall  detip, 
etron(tly  compresswl  poBteriorly;  caudal  with  its  maigin  bluntly  rounded.  The  vertical  litis  in  our 
specimens  are  rather  low,  almost  olmolete,  and  not  nearly  so  well  defined  as  shown  in  Bleeker's  plate. 

Color  in  alcohol,  deep  or  dark  brown,  encircled  more  or  less  completely  over  the  body  by  numerous 
narrow  white  i;roes-bar8  with  blackish  mandns,  which  fadeaway  into  the  brown  bands  between;  all  of 
the  bends  or  rings  are  not  complete,  though  they  are  very  seldom  forked  or  broken  up  into  small  Imrs. 

Color  in  life  (No.  03543)  dark  reddish-brown,  the  dark  stripes  along  or  liordering  each  white  Imnd 
or  ring  darker  brown  than  the  (teneral  Itody  color.  Another  specimen  (No.  02994)  rich,  ]>urplish 
brown  throughout,  crossed  by  about  69  pale  yellowish  rings,  each  about  oiie-tH  elflh  of  an  inch  in 
width,  or  less  than  half  the  eye.  Most  of  these  ringsare  complete  or  nearly  so,  some  frajfraentary,  others 
broken  up  inio  spots,  soon  fading  into  whitish,  and  bounded  by  darker  than  the  general  color. 

The  above  description  is  based  chiefly  upon  No.  03543,  a  specimen  31  ini^hea  long,  oblained  at 
Honolulu.  The  collection  contains  a1>>o  a  specimen  (.\o.  02994)  26  inches  long  from  the  same  pla(«, 
and  one  (No.  03712)  from  Kailiia.  Hawaii.  Another  was  obtained  by  the  Albalrim  at  Honolulu  in 
1902.  This  species  was  not  ohtaine<l  by  Dr.  Jenkins,  and  <loes  not  appear  to  be  abundant  among  the 
Hawaiian  Islauils,  but  it  is  very  abundant  at  Samoa. 

agmnothorax  libra  Shaw.  Natural.  Misoeil.,  IX.  plate  S22,  ITBT,  American  aeaa. 
nyiaiuilliumi  abra.  Blneh  it  Hehnelder,  SyiA.  Ichib..  628, 1801:  after  Shaw. 

O^iv'wurzna  cfufk/n  laeOp^de.  Hlet.Kal  Poisa..  V.M8,  64S,  pi.  I»,  Hg.  4, 1!W3,  neat  the  cout  of  New  Britain. 
jVurma»4mi.  Cavler.  Rtgne  Animal,  Ed.  I,  234, 1817. 

JfHramanuifcmffmirlt  Bennett,  I-roe.  Zoul.  Svr.  London,  1, 1833,82.  HaurlUu*. 

^l|l•RalmuTBlla}li*rlata  Kaup,  rat.  Apod.  Fl»h.,  103,  Hr.  69,  1««,  Muscat;  on  type  ol  X.  imienAinnri!  of  Bennett. 
Erhidua  lebra,  Blccker.  Atlas,  Ichth..  IV,  81.  pi.  ITl.  fltc.  I,  lHM-«-^  (Sumatra;  Kajell,  Buro;  Auboyna:  Timor);  Snfde^ 
Bull.  U.  S.  Ftoh  Comm.,  XXII.  l«tt  (Jan.  19.  1604),  520  (Honolulu). 

60.  Echidna  paalion  Jenkins.     Pig.  29. 

Head  7.25  in  body,  or  3.4  in  distance  from  tip  of  snout  to  vent;  deptli  13;  snout  5.5;  eye  slinhtly 
less  than  snout  and  slightly  nearer  tip  of  snout  than  angle  of  mouth;  ga[>e  2.5  in  head;  tip  of  snout  to 
vent  1.2  in  tail;  interorbital  al>out  equal  (o  eye. 

B<idy  moderately  elongate,  i^mpresaed  poatcHorly;  tail  slender,  pointed;  giill-opeiiing  very  small, 
inconspicuons;  anterior  nostril  ttibular,  alxiiit  2  in  eye,  near  tip  of  snout,  well  above  the  lip;  fKMterior 
nostril  without  tube,  oval,  above  eye  just  anterior  to  its  mi<ldle;  a  series  of  pores  along  upper  lip  an<i 
a  series  on  each  side  of  lower  jaw;  upjier  jaw  with  a  single  series  of  blunt,  conic  teeth  in  front,  those 
on  sides  smaller  and  in  a  single  series;  roof  of  mouth  with  2  series  of  large  molars;  vomer  in  front  with 
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A  tingle  series  of  ahiiiit ;{  titroii):,  liliuilly  cuiiit^l,  dciiiVHsiblii  teelli;  liiwcr  jaw  with  2  HcricK  of  blunt, 
I'cmii;  tfelh,  the  inner  the  laiytfr;  oriRin  of  (Idrsttl  in  front  of  Kill-o|H';iiiiK  a  (liHtaniti  e(|iiRl  tii  nne-fiiuiih 
I  he  lieacl. 

Color  in  Hk-ohol,  a  eenve  of  27  narrow  brown  bands  altcrnHtinK  with  wiili:r  li^lit  InuidH,  the  nar- 
nintrat  bands  moatly  somewhat  narrower  tliEUi  eye,  the  broader  onen  nio«tly  twice  eye;  a  ufries  uf 


Fio.  '^.—Eclildna  ptalioa  Jejiklna:  from  the  type. 

narrow  parallel  brown  longitndinal  lines  on  side  of  heail  In  front  of  Kill-o[teninKi  the  anterior  liniwn 
liaml  running  tlirough  eye,  the  seeonii  aroun<l  head  puiiterior  tii  K&[>e;  angle  of  mouth  bmwii. 

Only  one  specimen,  type,  No.  SOBSfl,  L".  H.  Sat.  Muf.  (original  No.  2355),  111  inches  loiiti.  ohiainol 
by  the  AlhalTost  in  1896  at  Honolulu. 

£i:AMnapHJtoiJcnkLiu,  Bull,  U.S.  Pl9h(^iniii..XX)l,  IMTJ  (&'|.t.  :^,  IWXI),  4»l,  He.  12,  HddoIuIu. 

67.  Echidna  obscura  Jenkins.     Fig.  31). 

Heail  8.3  in  total  leiij^h;  <le|)lh  17;  eye  9..i  in  lieml;  snout  5.75;  interorbital  ."i.7ri;  nape  2.M;  dis- 
lanee  from  tip  of  snout  to  vent  wlightly  Ie*i8  than  froni  vent  to  tip  of  tail. 


Fio.  30.— £rtfd»aoli»i-ura  Jenkins:  from  the  type. 

Boily  moderately  elongate,  rather  deep  and  somewhat  compressed;  head  narrow,  somewhat 
swollen  above;  mouth  large,  the  gape  extending  more  than  an  eye's  diameter  lieyond  eye;  lower  jaw 
shorter  than  npper  and  somewhat  curved;  eye  about  midway  between  tip  of  enoutaucl  angle  of  mouth; 
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interorliital  e<jiialti  unout:  origin  iit  doraul  in  front  vl  )dl1-t>p«.'nin»;  a  ilistance  equal  tu  len^h  uf  nuiuth; 
clnreal  tin  >H>iiiewhat  higher  than  anal,  its  height  greater  than  leiitrtli  uf  snout;  tail  i'nni|>r('><t'-e<l  anil 
iiKxIeistely  slender;  ft  few  short  eonieal  teeth  in  anterior  jiarte  iiF  (^ai'h  jaw;  2  serieK  of  etitiieal  teeth  in 
eB<'h  siile  of  upper  jaw;  roof  of  month  paved  with  molars,  in  2  niwe  anteriorly,  in  4  [Kisteriorly; 
molars  in  2  Heries  in  each  side  of  lower  jaw;  gill-opening  email,  narrow,  lenjrth  lew  than  diameter 
uf  eye;  anterior  nostril  tubular,  ne&r  tip  of  snuiit,  i'Oneide.rably  above  margin  of  mouth;  |>auterior 
noatril  round  and  inconstiiruouB,  near  middle  of  upper  margin  of  eye. 

Color  in  aU-ohtil,  dark  hrownieh  with  aI)out  23  dark  emss-liamlH  mostly  as  broad  as  depth  of  txxly, 
indistinct  on  middle  jwrt  of  body,  but  (|nite  difltinct  anteriorly  anii  on  tail;  alternating  with  them  are 
wliit«  ones  which  are  narrower  than  eye  and  which  extend  on  anal  and  donwl  (ins;  the  eilgen  of  Che 
louids  jagged,  the  whit«  bands  widening  towan)  the  l>elly;  extreme  tip  of  Uil  brown  (in  the  eotypes 
the  tip  is  narn>wly  edged  with  white);  Hide  of  lower  jaw  brown,  angle  of  mouth  black  with  white 
aiMjt  in  front  on  lower  jaw;  gill-oiiening  witliout  dark  lx>rder.  The  2  cotyjies  show  some  differences 
in  color.  In  tlie  larger  exani|)le  (No.  21151),  16,5  inches  long,  the  iKwiy  is  more  uniformly  dark  brown 
and  the  light  orofca-lmnds  are  very  indistinct  except  on  tail;  in  the  othercotyj*  (No.  2353),  H.S  inches 
in  length,  the  whiU;  cross-bands  are  very  distinct,  all  completely  encircling  the  body  except  3  or  4 
anterior  to  vent. 

The  species  was  not  takeii  by  us.     Three  si>ecimens  were  obtained  by  Dr.  Jenkins  1n  1SH9,  the 
tyi>e,  No.  506X0,  U.  S.  Nat.  Mus.  (Held  No.  2352),  a  si>eciinen  12.5  inches  long,  colle(^te<l  at  H<molulu; 
(■otyi>es.  No.  7725,  I.-  S.  Jr.  Univ.  Mus.  (field  No.  2351),  asiiet'iriien  16.5  inclin)  long;  and  No.  '2'5i, 
V.  S.  Fiah  CornmiBsion  (field  No.  2363),  a  specimen  8.5  inches  long,  both  from  Honolulu. 
EcMitiiaobmiraleuUtui.  Bull.  U.  ».  Fluta  rDmia,,  XXII.  IMU  |Sept.  23,  IWO).  491,  tlit  11.  HoDolulu. 

68.  Echidna  sonaU  Fowler.    Fig.  31. 

Head  7.2  in  total  length,  or  3.75  in  distance  from  ti|i  of  snout  to  vent;  vent  about  midway  l)etween 
tip  of  snout  and  tip  of  tail;  depth  about  2.2  in  head;  eye  10  in  head,  1.6  in  snout,  or  1  in  interorbital 
s|«ce;  length  of  mouth  2.7  in  head. 

Body  moderately  elongate,  compressed;  t^l  strongly  compressed  and  pi>inte<l;  head  swollen; 
nioulh  moderate,  gape  reaching  beyond  eye  a  distance  equal  to  length  of  snout;  lower  jaw  shorter 


Fio.  31.— KJiirfnn  :muUa  Fowler.    Typt  ol  f.  n«cDi  JL-Uklua. 

than  upper,  curved  so  that  the  mouth  does  not  close  completely;  teeth  bluntly  itinic,  in  a  single  BerieH 
in  front  in  npi)er  jaw,  in  2  series  lalemlly;  teeth  on  vomer  bluntly  conic,  in  a  single  series  of  3  Hi'th, 
ilepressible  anteriorly,  in  a  <louble  series  of  molar  teeth  posteriorly,  about  7  teeth  in  lai-h  series;  lower 
jaw  with  a  <louhle  series  of  bluntly  conic  teeth  on  each  side,  and  a  nieilian  series  of  similar  teeth. 

Color  in  life,  iMwIy  cnissed  by  25  (by  error  24  in  drawing)  broad  reddish-brown  nonretii-ulating 
Imnds,  the  width  of  those  at  irdddle  of  l>ody  exci-eiling  snout  an<l  eye;  the  liands  completely  encin'ling 
the  body,  and  separated  l>y  somewhat  narrower  light  Ismds;  ti|i  of  snout  yellowich  white;  the  lin-t 
dark  hand  through  eye  broadening  on  interorbital  siwce;  second  dark  liand  crossing  side  of  head  and 
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very  broail  on  nurhal  r^ion;  tip  ol  tail  narrowly  white.     In  some  of  thecotypea,  theiiwkcrww-lianils 
lend  to  break  up  belotv  and  form  reticulations. 

Thia  species  is  not  rare  about  Honolulu  among  the  coral  rot^ka.  It  apparently  iloes  not  reai^li  a 
large  size,  the  examples  in  hand  ranging  from  15  inches  down  to  6  inches  in  length. 

Echidna  mnda  Jenkins  (tyje,  No.  50687,  U.  S.  Nat.  Miw.,  a  specimen  13.5  inohex  long,  obtained  at 
Honolulu.    C<ilype«,  No.  7492,  L.  K.  Jr.  Univ.  Mub„  15  incheH  long;  No.  276.1,  U.  R.  F.  C;  No.  2753, 
Field  Muf<enn)),  appears  to  be  identical  with  this  B{>eciee.     Specimens  were  al9i>  obtained  by  the 
Mhnlroifi  at  Honohiln  in  l<t02. 
E-*i<lna  smMa  FdwIct.  Pnic.  Ac  Nal.  Scl.  Phils.  IWO  |Nov.  6).  «fi,  pi.  XVIII,   Hn.  2.   Honolutu.    (Tjpe.  Nu.  IMM, 

I'hila.  Ar.J 
li-liultm  iMi/gxim.  Fnnln-.  op.  cU.  19i;<lliini>1iilul:  not  n(  Rlchanlnni, 

»*/ifiiu  riik^n  Ji'nklTU,  Bull.  IT.  S.  Pi»h  Cumm..  XXII,  IXH  {Sept.  23.  1903).  42»,  l\g.  10,  Honolulu;  Kriyiler,  i>p.  <'il.  (Jul. 
19. 1904).  .WKHuQulula). 

69.  Echidna  zonoplicea  Jonian  A  Evermann.     Plate  21. 

Head  :i  in  trunk,  or  6.5  in  total;  tail  lon^r  than  head  and  trunk  by  a  little  more  than  the  snout; 
eye  2  in  snout,  1.5  in  interorbilal  space;  snout  6;  interorbital  sjiace  7.75;  month  2,8. 

Body  ciirnpressed,  the  tail  tapering  rather  narrowly  posteriorly;  hea<i  deep  and  cnmpressed, 
pointed  in  front;  snout  rather  long  and  pointed,  the  tip  obtusely  rounded  and  projecting  considerably 
l)eyond  the  mandible;  eye  mlher  small,  midway  l>etween  tip  of  mandible  and  comer  of  mouth; 
mandible  arched  below  so  that  only  the  anterior  t«eth  touch  the  front  of  the  jaw  ai)ove,  though  the 
thick  fleshy  lips  conceal  them  all;  teeth  molar,  those  in  front  of  jaws  pointed;  anterior  nocitrils  in 
short  tubw,  the  posterior  pair  above~rTJe"eye  with  a  slightly  elevated  margin;  interorbital  space 
convex;  top  of  head  morn  or  less  swollen  or  convex  in  profile;  gill-opening  1.67  In  eye;  skin  smooth; 
heail  with  a  few  pores;  origin  of  dorsal  begnnning  at  last  fonrth  of  space  between  comer  of  mouth  and 
gill-opening;  caudal  small. 

Color  in  alcohol,  grayish  white,  the  body  and  tail  crossed  by  about  25  broad  rich-brown  ban<ls, 
extemling  a\ym  the  dorsal  and  anal  fins;  dark  l>ands  anteriorly  broadest  above  and  not  meeting 
a>^m«  Iwlly,  their  width  About  equal  to  the  distance  from  tip  of  snout  to  middle  of  eye;  first  brown 
lianil  thron<;h  eye,  8e(«nd  across  nape,  the  fourth  airross  gill-opening;  gray  hands  of  ground  color 
anteriorly  broad  and  widening  much  upon  belly;  posteriorly  the  gray  bonds  are  narrower  and  better 
deline<l,  especially  on  the  fins,  their  width  scarcely  greater  than  half  that  of  the  brown  bands;  tip  of 
tail  very  narrowly  white;  IxKly  anteriorly,  especially  within  the  gray  bands,  [irofusely  covered  with 
nnmeriHis  small,  roundish,  black  specks,  less  numerous  and  more  Bcattere<l  posteriorly;  no  black 
s)M>tti  on  head;  angle  of  moutb  black,  with  a  small  white  blotch  immediately  in  front  on  lower  jaw, 
continued  across  under  jaw  as  a  broad  whitish  band;  side  of  head  with  about  4  cir  5  narrow  blackish 
lines  lietween  mouth  and  gill-opening;  re^on  of  gill-opening  marbled  with  <larlc  brown  and  whitish, 
the  opening  dark.  One  example  (No.  03545)  had  much  yellow  on  the  head  and  l)etween  the  brown 
xnnen.    This  species  is  known  from  the  type  and  H  cotypes,  all  obtaineil  by  us  at  Honolulu. 

Krhulna  amojilura  JurcUn  &  Evc-nn»i>n,  Bull.  IT.  s.  FlHh  <;omra..  XXII,  I9D2  (April  11,  ItOS),  107,  Honolulu  (Typv.  No. 
S0G2I,U.  S.  NhI,  Mtu). 

70.  Bchidna  leihsla  Jenkins.     Fig.  32. 

Head  7  in  total  length;  depth  2,1  in  head;  tip  of  snout  to  angle  of  mouth  2.5  in  head;  eye  10  in 
head;  interorbital  8.5;  gill-opening  a  very  small  narrow  sUt,  3  in  eye,  with  no  distinguishing  color 
marking;  origin  of  dorsal  well  in  advance  ol  gill-oijenii^,  3  in  head;  jaws  curving  away  from  each 
other,  closing  only  at  til);  a  le\^  sharp  fixed  teeth  in  anterior  portions  of  jaws,  the  remaining  all  blunt; 
teeth  in  anterior  portion  of  upper  jaw  ttharp,  in  a  single  series;  in  the  posterior  portion  a  double  series 
of  blunt  teeth,  between  which  the  roof  of  the  mouth  is  crowded  with  blunt  teeth,  bai'Oining  as  many 
aa  B  series  [losteriorly;  teeth  in  lower  jaw  in  2  series  anteriorly,  becoming  blunt  posteriorly  and  . 
api>arent1y  in  3  series;  anterior  nostril  tubular,  near  tip  ol  snout  above  margin  of  lip;  posterior 
nostril  smooth,  near  the  middle  oE  the  upper  mar^n  of  the  eye. 

Color  in  life,  uniform  yellowish  brown,  not  lighter  on  the  telly,  being  distributed  over  the  whole 
tiody  in  fine  granular  markings;  no  transverse  bands  appearing  in  life,  but  evidence  of  bands. 
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especially  towanl  tiji  i)f  tail,  appeam  fumu  lioiirc  after  ileatli.     (The  fijture  bIii)W8  alroholic  cpecimpii. ) 
Snout  white,  biikIcb  of  niontli  brown;  iris  ycllon';  no  ntlier  conppiouoUH  iuarkiiit>R.     (Jenkinx.) 

Dr.  JenkitiH  obtained  3  »>pecinietiH  in  IH8!<,  an  follows:  The  type,  IT  inchee  in  len^^h,  No.  50)U4, 
U.  8.  Nat.  Mup.  (field  No.  283),  Honolulu;  aod  totypee.  No.  7783,  L.  S.  Jr.  Univ.  Mus.  (fiel.l   No. 


Fio.  Xl.—Eeliiiinn  Irlhala  JcnIiinH:  frnm  lhi>  type. 

2368),  l.'i.S  inches  long;  and  No,  2752,  I'.  S.  Fiwli  Commission  (field  No.  ZW.t).  I 
the  reef  in  front  of  Honolulu. 

It  is  powihle  that  thin  ppt'i'ies  and  zoniitn,  zimopha't,  "'iwnii-n,  and  juki/i'mi  an 
one  Jor  which  the  enrliext  nauii-  is  Krliiiiim  Iritiir. 


71.  Echidnanebuloea  (Aid).     "Ptiki  kApn."    PlateJ. 

Head  3.25  in  trunk;  tail  nhorter  than  lieail  and  trunk  by  a  tittle  more  than  Hnout  and  eye;  eye 
2.5  in  snout  and  a  little  over  2  in  interorbital  space;  enout  5.5;  intenirbital  sjiace  6.5;  mouth  2.2. 

Body  coinpretsttl;  tail  tapering  gradually;  heail  largx',  thick,  compreMpeil,  swollen  itbove,  so  that 
the  upper  profile  in  convex  from  eyes;  snoiit  deep,  conipresscil,  niunded,  the  extremity  blunt;  eye 
small,  high  nearer  tip  of  snoot  than  corner  of  month'  mouth  horizontal;  jaws  nearly  equal;  ''^til'  'Il_ 
nntiTinr  ffiTt.  iif  lawn  lonical-  Ihos*  p>terior  nu)lar  like  anterior  nostrils  in  small  tuliew.  [Kisterior 
pair  abo\  e  the  eves  antenorl}  interorbital  space  eon^  e\  gill-opening  a  little  laiyer  than  eye;  skin 
smooth  anil  tough  with  Mime  pores  on  head  ongin  of  dorsal  about  miilway  between  poHlerior  edge 
of  eve  and  gill  ojiemng   tip  of  tail  rounded 

Color  in  alcohol  whitish  linetv  sjiotteii  and  speckleil  with  blackish  lipowii,  crossed  by  about  27 
cross-bands  formed  of  deep  blntkish  brown  rctitulations  each  divided  so  as  to  form  '2  lateral  series; 
s|X)ta  in  lowtr  surface  if  bol}  more  or  less  soli  I  and  the  ground  iiilor  with  fewer  small  s[>oli) 
between  tip  of  snout  and  caudal  whit^.  This  deMnption  from  a  specimen  (No.  03774)  2!t  inches 
long   taken  at  Hon<iliilu 

The  /nih  LApa  tt  a  kind  if  eel  that  makes  ha\oc  among  all  kinds  of  Ash.  Hence  Kainehanielia 
(King  of  Hawaii)  was  called  'I'nhi  kiipa'  Ijeeause  'victorious  overall.'" 

il  cipcninfi  of  wine  s[zc  m  eye,  mimiuiKliil  hy  ■  biBck  fpiil  morp  or  hva 
•  in  front,  In  two  rows  bfhlnil.  nmlrnl  nni1  quite  Hhiirt;  maxillary  li«lh 

plulc  conipnwil  of  roundiil  Itc'th  Bi<  Ihiwc  of  DaiirHdi-H.  nmall,  niiinprDiii<.  In  two  lovrii  In  front.  In  six  rown  In  the  mldillc. 
Aiitoriiir  iniinrtlbnlBrj'  Uh-Ui  pnlnieil.  In  Iwo  rows;  ponttrtor  ti-clli  oonii'Hl.  iirranBiil  in  three  w-Tleii.  Anlerlot 
DOKlril  tiiliT'  vi'ry  flhnrt,  Annie  "f  moiilh  Wiu-V:  mme  horiumlal  black  liiiiii  iinilvr  the  thnnt.  Honolulu."  ( Valllant  & 
BBavARC.)    Thin  brief  desrripliun  Is  not  Cull  enough  fur  rertitln  Idvnlllk^lioii.    Tlie  Hpuclis  niay  be  ideatiral  nrlth 
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In  life  the  irr^ciilar  ilark  ureiu<  nrv  ilark  lirown,  <vLth  ihriinie-ytillow  K[H)bi,  the  Imn  ))otw(>en  thene 
ilark  Areas  ^ray  an<l  brown;  anterior  tiilnilar  nostril  oraiiRe;  irie  orange.  An  (example  from  Eliln.  pray 
with  Mack  eftota  anil  ban<1ti  almotit  meeting  on  the  Iwlly,  anil  qDit«  meeting  on  the  tail;  npiiti'  of  <<<.«]> 
yellow  in  the  black  xpots,  those  of  liclly  edtced  with  yellow;  anterior  noelril  orange;  snont  ami  cliin 
)ivl<i  hrownish;  vent  deep  yellow,  border  of  fine  grayish  white,  like  tip  of  tail. 

The  nativefl  My  tliat  thin  eel  kops  anhrire  in  the  gra»>,  wriggling  quickly  to  the  water  aiiain  when 
distiirlNil.     They  ali<o  elaim  that  it  le  ravage  and  will  hite. 

AVe  have  a  nnnitwr  iif  fpei'iinenB  from  Hiinoliihi,  Hito,  and  Kaihia.  Dr.  JenkinH  obtaine<l  one 
fniin  llcmolulu,  in  ISKO,  which  we  liave  cxamineil,  and  theJ/Wnuuubtainol  niie  at  llonornln  in  11*02. 
The  fiiPi'li-H  in  very  common  at  Sainoa. 

.HHr.iwi  Heliitb-n  Alil.  lie  Mun'Rn  cl  Ophlrhlhn.  Tliiiml>.  IHwrt.,  III.  r,.  |i1,  1,  Hk.  2.  1TKU,  Eait  lndl«.  g^ 

<.>«ir.*l(mtr  w-lmhi-n^  Blm'h  JiSi'lmtHicr,  Syot.  li-hlh.,  .V^,  1X01:  HfliT  Ahl. 

ll!imn.M>.mjrrhi<lmi  Dlwh  &  Si-hnchlt'r.  Syxl.  Irhlh..  ri2S,  1801.  Huahia;  Tahiti. 

Vurxnixf^MKnplK'll.  AUMiilcliTliFiM-lmNoIiil.  AMkn,  llli,  UF.  29,  flK.  ^.  IhW.  Rad  Baa. 

TtarroitotUiMiiiililt.  Url^lellaiul.  <:a!>'.  Joum.  Kat.  Hint..  V,  IM4,  217. 

Kriiiilna  tarl^fola  FViiMer  In  Urhliiuii^ln,  IHivripI.  Animal..  IM.  1X41.  aaaa  Huahalnun;  Bolam-Bolam;  Tonga-Taba. 

HaraitavaHrpal'i,  RlchanlMMi.  Viiy,  Krt'li.  &  Ti-rrnr.  Fiiih..  M.  pi,  IT.  ttic.  l-A  nml  ll-IR.  IHW  (Inillan  Ooiin;  I'hlniw  an: 

(.™--lHiif  Australlfl).  ''^— '  ^ 

Jtri-iloiihir  nirlrij^n.  Kniip.  I'al.  Apod.  Flih,  Hrit.  Miik..  UH,  lah.  13.  Ilic.  61.  INK:  alti-r  Bil'lutRlwn. 
Vinnui  HrlMlata.  UiiatHct.  <tet.,  VIII,  190,  IHTOd-url  NHlnl;  ZnnnllMT:  MHiliigBorar;  Kiiyditllm:  liMIn;  SIijIiic'hx:  AiiilH>yiin; 

SinciUMT:  Siam:  china  Smu:  Fiji;  Triiill)'  Bay;  Aiutrallm. 
Kriiiilmi  H^'HifWi.  Jpiiklnn,  But!.  V.  H.  FUii  Comm..  XXII,  l9Cu'(Sc|>t.  'a.  IWH),  4-^  (llmuiliilii);  siiyiliT,  up.  lit.  IJ'ii.  IV, 

IWHi,  riW  (Honnliilii). 

Oaiiu  58.  tntOPTEBYann  Bfipp«U. 

Thiti  geniU'  omtains  moxt  of  thoee  morayH  with  Una  altogether  wanting,  or  developed  only  at  the 
tj|>  of  tail;  tivtii  Binall,  iiointe<l,  milieiiual,  the  mouth  of  nioilenit*!  m«e,  and  only  the  anterior  noHtrilx 
[>rovidi<il  with  a  lulic.     The  typieal  sjMtciee  have  the  tail  about  a^  lone  an  the  reiil  of  (he  Itody. 
fljiiniiiniiHr.THi  U.vpidc,  aiM.  Sal.  Polw..  V,  H8,  IH03  {daliala  -.Karmnralny.  r.-^irlfK-'l  (Iwi  lj,v  Kniip  In  luSB  in  (Miola, 

whlcli  iH  nil  ErhidRO. 
(rAMiii[i]iAi>Lc-wiin.  Viiy,  ileliU^oqulllc,  II.  131,  lf<3a  ipaullUTiniiA    mariu;rni,i,j.  mil  i>f  riiiliiKLT  Ix-.-u,  n  iii'iiiiaiit  ri-|>tllii<, 
froflrryoiHt  KiipKll.  N«io  Wlrb..  Fiache.  8»,  1(WK  (™Mrn?nr), 
.SnUfmJ'inlanAEveniuinn,  PlolKsNorthnml  Uiil.  Amcr.,  I.  tUI,  INWl  (ha-I.tiix). 

ml.  FiMU-rliic  luwim  wlihoui  rim;  jaws  uneqiinl:  OnmaX  fln  evident  on  Ull (tumrm,  i>,  1l:t 


79.  UropteryKiua  mannoratua  (I^i'-[>."ilf).     Fig-  .13. 

ad  2.25  in  trunk;  tail  longer  than  htad  and  trunk  by  a  little  les^a  thnn  half  of  head;  eye  2.^ 
I  in  interorhilal  Bj>a(v;  enoiit  5.67  in  head;  interorbital  ejiace  7.6;  mouth  2.5. 


Fl'i.  33.— frojj/friijrfmntamiiwndu  (IjkvjxiIi):  alter  It  Iw  tor. 

Boily  rompreaxed;  tail  taperinj;  gratliially  iH'bind  to  n  rather  thirk  )ioint;  head  rather  targe. 
ooinpre»ied,  ohtiinely  pointed;  mioiit  long,  [lointeil,  the  tip  blunt;  eyeeinall,  a  little  nearer  tipnf  Kmnit 
than  corner  of  month;  mouth  with  thiik  li|iH  eom-eating  the  l(.<!th;  tii'tli  large  and  fharp  pointtil, 
luBerial  in  the  jaws,  the  outer  8erie!!>  iiiucli  smaller  aud  imin-  niimerouM  than  the  inner,  which  are 
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depreflsible;  vomerine  tM'tli  in  a  single  median  series;  anterjnr  noatrila  in  ehort  tube,  t1)e  [lOHterior 
]>ajr  with  elcvateii  rims;  inten»rl)itiil  siwoe  elevated;  rio  Rnu,  uxcept  an  ob»ilett>-raye<l  development 
around  end  of  tail. 

Color  iu  alcohol,  dark  bla«'ltish  brown  al)ove,  paler  lieneatli,  iiiar)(e<1  all  over  with  indistinct 
blai^kish  retivulationit;  chin  [>ale  brown,  eoriiewhat  wiileil. 

One  adult  (No.  0.1T:{0)  11  inch<;«  long  was  ol>taiii<-<l  by  Mr.  CIoKlHlmroUKh  at  Kailiia,  Hawaii,  and 
alfout  a  BTore  of  younR  indlviiliialK  l.:(  lo  4.72  inches  ii>ng  were  drtsl>[pd  or  taken  in  the  tan^len  by  the 
AltKilrmvi  off  the  sDUtli  coast  cif  Aliilokai  an<i  I>etween  Maui  and  T^iiai  in  21  t^  -Id falhomx.     In  life  the 
yoiintc  arc  dark  brown,  tlie  throat  and  lower  jsw  mnch  lighter,  almoi>t  whlt(>  in  tHtme  B|K<<:imens.  there 
lieing  no  dark  marking))  aa  in  the  adult.     The  niucouH  iH>ret<  on  the  head  are  while. 
Gynnamumia  vmnwrala  Lar^pOdP,  HieL  Nat.  I>i>1ki..  V.  6tH.  WO.  1IW3,  cuu  cf  Nsw  Britain. 
leldhynphl- panlhtrlntii  JX'Kna.  Vny  roq..  Poltn..  II.  1»1,  Due-lllo.  Ounlui.  Caroline  lalaodi. 
rUursNa mffni]ilfrut  Blwlift.  Nut.  Trd".  He<i.  Ind.,  Ill,  MS.  1KS2.  Wahal,  aoDthcm  Catam. 
tl-ropUrsgi<UKaHlioiilfnit  Bleekttr,  Nal.Tydx.  Nrd.  Ind.,  XIX.  XK).  I>&».  PatJItan,  aouthcaat  Java. 
•nVBruanurTNn  jnn/Aop(rrru  Rlraker,  Atlox.  IV,  114.  pi.  X,  llR.  4.  IKM. 
rOgmunmitrmui  mirrapUria,  Blecker,  op.  rlc,  lift,  pi.  20,  Hr.  i,  \mi.  __ 

re^wnwHrirawi  unu-rairpba/Hi  BIwkpr.  Siil.  Tydn.  Dlcrk..  11.  M.  liGS,  Amboyna.        ,^  '  ■' 

Vfoplfrggtut  ut'imuimfiu.  Snj'dor.  Bui!.  <T,  H.  r'lBh  Cnmnt.,  XXII,  1902  (Jun.  19,  lUM).  .'i^L  (Allintr<*>  i^lHtloiiH  SM7,  asV). 
SiTl,  3S761. 

78.  UropteryfiuB  leucurus  Snyder.     Plate  l;t,  fig.  2. 

Ileai I,  measured  to  cill-openint;,  H.3  in  lcn)!th;  tail  1.9;  depth  2.6  in  head;  snout  .'j;  cleft  of  mouth 
2.9;  lower  jaw  shorter  than  upjier,  tip  extending  to  base  of  nostril  tubes;  t^H^th  of  jaws  in  2  Maries, 
outer  ones  small  and  close  set,  inner  onefl  &ng-like  and  widely  spaced;  a  nie<lian,  ilepressilile  farift  in 
upper  jaw;  a  single  row  of  sharp  teeth  on  vomer;  anterior  nostrils  with  IuIm-s  eipial  in  len^h  lo 
illatneter  of  eye;  posterior  nostrils  withoutnms,  l<H-atcd  above  eyes;  eye  locale<i  aliove  middle  of 
cleft  of  mouth ;  gill-opening  a  horizontal  slit  equal  to  diameter  of  eye.  The  dorsal  fin  l)ecoiiie»'  evident 
at  a  point  alH)ut  halt  the  length  of  head  from  tip  of  ttui,  being  represenleil  ant«triorIy  by  a  mere  fold 
of  Ihe  skin  whicli  extends  to  occiput;  caudal  pointed;  a  mere  trace  of  an  anal  whicli  joins  Uie  <audal. 

Color  brown,  finely  spotlfd  alx)vi-  with  white;  ventrslly  the  sjjots  become  elongate  and  unite, 
also  increasing  in  size  unlil  on  the  iH-lly  the  color  is  whit«  with  fine  reticulations  of  brown;  upper 
jnrts  with  figures  formed  by  the  union  of  elongate  spots;  end  of  snout,  upper  lip,  lower  jaw,  and 
throat  white;  fin  around  end  of  tail  white. 

This  species  resembles  the  young  of  I',  iiinriiiornltai.  It  differs  in  color,  that  form  being  neither 
s|Hitte<l  nor  otherwise  figtired  with  white.  The  jaws  of  f '.  miiruioriilut  are  eijual,  anil  no  dorsal  fin  is 
evident  on  the  tail. 

One  sj>ecimGn,  4.3  inches  long,  was  taken  in  28  fathmns  of  water,  station  3874,  lietween  Maui  and 
Ijinai.    Type,  No.  50871,  U.  S.  Nat.  Mus. 

rrvqilrr.wiiM  fiw^nu  Sij^dcr,  Bull.  I',  fl.  Fluh  romm.,  XX[I,  IMU  (Jan.  19,  I904>,  .12I.  jA.ti,  Hk.  1:1,  Albalnm  Station  3174, 
twiwccn  Maul  and  Lanai. 

0«iiu  ao.  SCUnCABU  Jordan  ft  Baydar. 

This  genus  differs  from  Vnipterygini'  in  having  the  ptisterior  nostrils  in  1nl)e8. 

MHi.m.Wotuo  K»il|i,  CiU.  A|>od.  Fl»li.,  97.  IKSfi  {liuiiiuiy.  not  nf  LaoOpi-do,  l«03.  which  is  XjiHw. 
.■^TidVurniJonlaii  ASiiydor.  Vmr.  U.  S.  Nat.  Mux.,  XX11I.  I9UI.  KKIl  ((ijn-ina). 

74.  Scuticaria  tigrina  (Ix^flon).     Plate  22. 

Ileail  6.4  in  trunk;  tail  a  little  over  2  in  head  and  tmnk;  eye  2.8  in  snonl.  2.5  in  interorbihd 
»jia<-e;  snouta  little  over  7  in  head;  mouth  alittle  over  .1. 

Body  very  elongate,  round;  tail  compressed,  tapering  a  little  posteriorly  to  a  verj'  blunt  and 
rounded  tip;  head  round,  blunt  in  front;  snout  roimd  and  blunt;  eye  very  small,  nearer  lip  of  snout 
than  comer  of  mouth;  mouth  nearly  horizontal,  jaws  even;  li)is  thick  and  tough;  teeth  all  sharjv 
[mintdl,  2  series  in  upi>er  jaw  of  which  the  inner  are  the  lai^r;  mandible  with  a  short  double  series 
in  front,  those  on  vomer  in  a  single  series;  anterior  nostrils  iu  short  tul>e8  nearer  tip  of  snout,  and 
posterior  also  In  short  tiilies  above  anterior  margins  of  eycii;  interorbital  s|>ace  elevated  and  convex; 
gill-opening  equal  to  eye;  skin  thick  and  tougb,  wjtii  a  lew  mucous  pores  on  head,  no  fins. 
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Color  in  alciihol,  pale  rediiish  brown,  markeil  pverywliere  with  niimeroiiH  l>loU:liea  of  hlackiah 

brown  edgcil  witli  a  paler  brown  tban  the  general  Ixxly-color;  between  the  large  <lar)c  bloUrhee  many 

pmalt  npots  eimilarly  edged;  tinout  and  mandible  mottled  with  Jark  brow». 

Here  described  from  a  specimen  (Xo.  04815)  42  inchea  lonj;,  taken  at  HonoUihi.    We  have 

alfo  a  Hi^ociinen  [No.  04831)  40  inche«  long,  from  the  same  piate,  and  3  otiient  (Xo«.  011700,  aiTlH,  and 

03718),  48,  35,  and  35  inches  long,  resi>et-lively,  from  Kailua,  Hawaii. 

/r&IAtfopAif  ligrlniii  Leiwin.  M«m.  Soc.  Hltt.  NX.  Parii.  IV,  SW,  Jia».  Boraban,  Ssclcty  Ulnndi. 

MnrrtuMmna  ligrioa.  BWIIer.  Aft.  Soc  Sr\.  Ind.  Necil..  II,  18S7.  »3. 

<.'innnaiiiHnrw(  OiTrinn.  Blwlicr.  Allu.  Ichlh..  IV.  113.  pt.  I»,  Hk-  3.  IWI  {Prlgl.  Jan:  .S'ovn  Kelma:  Cn-tv  liland:  Ambnyna; 
(Vlebm;  Timor);  Knpr.  Rclse  Novara.  1.  3»7.  1H6T  (Tahlil):  (inmhi-r.  mi,,  VIU.  iXS.  INTO  (MHUrllKiK:  Zanzibar: 
E>M  Indlm:  Imlla):  Smith  &  Kwaln.  Pnir.  V.  S.  Nal.  Mui.  isa2, 121  (Johnston  Islaml). 

Order  H,  LYOPOMI. 

This  group,  which  contains  the  single  family  o[  Halotajirida;  m  thus  defined  by  Gill; 

Krapiilar  arch  conHtitute<l  by* proecaptilar,  poxtcro-temporal  anil  {Mtst-temporal,  the  post-temporal 
ilinrrete  from  siile  of  cranium  an<l  impinging  on  )<iiprai>cripital;  liypercomroid  and  hypoctiracoiil 
lamellar;  aforamenin  uppermarginof  hypncoracoid;  meMMXiractiid absent;  octinoatfl normal;  rranimn 
with  the  condyle  confined  to  hasioocipital;  opercular  apparatus  characteristic,  the  preopercle  entirely 
<letBcheil  from  the  mispeiiBorium  (rudimentary  and  connected  only  with  the  lower  jaw);  operculum 
normally  connected,  subopercle  enlargeil  and  partly  usurping  the  usual  position  of  the  preopercle,  in 
company  with  the  Rulnrhital  chain  which  is  extemleil  backward  lo  the  ojiercular  niarpn;  bones  of 
jaws,  palatinef,  and  pterygoid  complete  and  normal;  anterior  vertebm'  sei>arate;  ventrals  abnormal. 

Family  XXXiV.  HALOSAURIDf. 

Body  elongate,  compresaeil  anteriorly,  tapering  into  a  very  long  and  sleniier  tail,  which  becomes 
compresseil  and  narrowed  into  a  sort  of  filament;  abilomeii  roimded;  scales  rather  small,  cycloid, 
deciduous;  sides  of  heo'l  scalyi  lateral  line  present,  ninning  along  the  si<le  of  the  belly,  its  scales  in 
the  known  species  enlarged,  each  in  a  pouch  of  black  skin  with  a  luminous  oi^n  at  its  base;  no 
barbels;  head  subconical,  ilepreHseil  anteriorly.  Die  flattened  rniout  projecting  beyond  the  mouth; 
mouth  inferior,  horizontal,  of  moilerate  mze,  its  anterior  margin  foniied  by  the  premaxil lanes,  its 
lateral  margin  by  the  mamillaries,  which  are  of  moderate  width;  teeth  small,  in  villiform  bonds,  on 
the  jaws,  the  rudimentary  palatines  and  pterygoids,  none  on  vomer  and  tongue;  eye  rather  large; 
facial  l)oneH  with  large  muciferous  cavities;  opercular  apjiaratus  peculiar,  the  preopercle  entirely 
detached  from  suepeneoriun),  rudimentary  and  connected  only  with  lower  jaw;  ojiercle  normally 
connected;  subopercle  enlarged  and  partly  usurping  the  usual  position  of  the  preopercle,  in  company 
with  the  suborbital  chain,  which  is  entendeil  backward  to  the  opercular  margin;  bones  of  head 
unanueil;  gills  4,  a  slit  behind  the  fourth;,  pseudobranchiie  none;  gillrakers  short;  gill-membranes 
separate  from  the  isthmus;  branch iostegals  numerous  (about  14);  dorsal  fin  short,  rather  high, 
inferted  behind  ventrals  and  before  vent;  no  adipone  fin;  no  caudal  fin;  anal  fin  extremely  long, 
extending  from  vent  to  tip  of  tail  (its  rays  about  200  in  number) ;  ventrals  niodeiate,  not  very  for 
back;  pectorals  rather  long,  narrow,  inserted  high;  no  axillary  scalew;  shonlder-ginlle  weak,  its 
uppermost  hone  (supraclavicle  or  post-lemporal)  touching  the  cranium  at  the  nuchal  region,  hut  not 
connectetl  with  it  laterally;  air-btad<ler  large,  simple;  stomach  enseal;  pyloric  ciTca  in  moderate 
number;  intestines  short;  ovaries  not  closed;  vertebne  very  many,  60  !  x.     Fishes  of  the  ileep  sea. 

Owiu  61.  AISEOTAKSIA  Oood*  *  Bean. 

Ventrals  normal;  no  second  dorsal  fin;  vertex  scaleless;  Kcales  of  lateral  line  enlarged,  provided 
with  photophores;  head  with  pointed  snout  and  prominent  lateral  riditef;  anal  moderate,  high,  its 
height  one-third  to  one-fourth  that  of  dorsal.  The.?  Hawaiian  species  of  thi»<  genus  are  fully  describe<l 
in  Section  II. 

AMTmaHiUa  Qoode  &  BcaD,  Oceanic  Ichth.,  132, 1R96  (rndrnfa). 
BatonwnpMi  Collell.  Poias.  Birondelle.  IM.  pi.  V.  fig.  t3. 1896  (mocrocUr). 
F.  C.  B.  WOS— S 
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Order  I.    HEMIBRANCHIl.— The  Hemibranchs. 

Interclaviclea  developed;  gills  iieotiiiate;  poa I- temporal  simple,  not  furcate;  Rupraclavicle  quite 
Bmall;  superior  pli a ryngeal  bouea  iwlui*eil  in  numl*r,  the  bones  ot  the  gill-arches  also  reduced  es(«pt 
in  CioHleniffeidir;  inferior  iilmryiitteals  present,  not  united;  ventral  fins  abdominal  or  subabilominal, 
joined  to  the  intraclavicle  or  else  detaehe<l  From  it  through  partial  atrophy  of  the  sfaoulder-girdle; 
mimth  bounde<l  atxive  by  premaxillariee  only;  shoulder-girdle  simple  in  structure;  basis  of  I'raniuin 
simple  anil  without  tiilie;  4  anterior  vertebne  more  or  less  elongate;  snout  usually  more  or  leas  pro- 
duced, the  email  mouth  at  ita  end.  A  small  group,  well  distinguished  from  the  Pirrxnoces  and  other 
Ttlfocejihall,  Srttm  ancestora  of  which  it  in  probably  descendeil,  iliffering  in  the  presence  ot  the  inter- 
clavicles  and  in  the  reduction  of  the  shoulder-girille  and  other  stnictnres.  Its  relations  to  the 
Lophiibranckii  arp  close,  the  characters  o(  the  latter  being  largely  extremes  of  the  same  modifications. 


a.  Only  one  daraainn. 

b.  Domal  preeedod  by  S  lo  12  froeftpinfK Atdoatomidir,  p.  114 

bb.  Donial  wllhoul  Mplnwimil  not  roUiiwed  by  HnleM Flilularmlir.  p.  n& 

aa.  Donal  6ia2,  the  an [erior  of  spines  only.  Ihe  poelcrlor  nf  sof I  niyii Maerorhampluiiidjt,  p.  117 

Family  XXXV.  AULOSTOMID*.— The  Tnim pet- Fishes. 

Body  compressed,  elongate,  covered  with  small  ctenoid  scales;  lateral  line  continuous;  head  long; 
mouth  small,  at  tlie  end  of  a  long,  compressed  tube;  lower  jaw  prominent,  with  a  barbel  at  the  sym- 
physis; premaxiltary  feeble,  not  protractile;  maxillary  broad,  triangular,  with  a  supplemental  bone; 
teeth  minute,  in  l)anda,  on  lower  jaw  and  vomer;  branch iost^als  4;  gills  4,  a  slit  behind  the  fourth; 
pneudobranchiie  well  developed;  gillrakere  obsolete;  gill-membranes  separate,  free  from  Ihe  isthmus; 
air-bladder  lar^;  spinous  clorsal  present,  of  8-12  very  slender  free  spines;  soft  dorsal  and  anal  rather 
long,  simlliar,  jxisterior.  with  23  to  28  rays  each;  cau<lal  small,  rhombic,  the  middle  rays  longest,  but 
not  produced  into  a  filument;  ventrals  abdominal,  of  fl  rays,  all  articulated;  pectorals  broad,  rounded, 
the  space  in  front  of  them  scaly;  first  4  vertebrK  elongated;  2  pyloric  cceca.  A  eingle  genus,  with  2 
species,  found  in  tropical  seas. 

Oanni  8S.  ATHOITOXUI  LaotpMo. 

CharacterB  of  the  genus  included  al>ove. 

Jtctoifoiniu  Lac«pM<',  Hist.  Nal.  Poin..  V,  SAT,  1I4»  (ehintiuii). 
^HtonioniaSchlesel.  Fttuiittjuponrca,  31»,  1«60:  changed  upt'l ling. 
roljDitfritlilliin  Bleekcr,  Nat.  Tyd>.  Nwi.  Ind..  IV,  IH.i3.  MS  {ndntl/nf^fhinrvilt). 
.SofcBO»(t™a«Gronow.(W.  Fishes,  iMl.(}ray,HB,lSW(rMnni>/»). 

76.  Aulostomua  v&lentini  (Bleeker).     "Nnnu."    Pig.  34. 

Head  3;  depth  3.75  in  snout;  snout  1.5;  eye  8  in  snout;  maxillary  4  in  snout;  mandible  2.65  in 
snout;  D.  xi-27;  A.  'M;  scales  about  IU-250-20. 

Body  elongate,  compres;<ed,  covered  with  suiall  ctenoid  scales;  lateral  line  continuous,  slightly 
arched  over  base  of  pectoral ;  bead  long;  eye  moderate,  posterior;  mouth  small,  oblique,  at  the  end  of 
a  long  coniprej^'il  tube;  lower  jaw  pniminent,  hooked  and  with  a  liarbel  at  the  symphysis;  premaxil- 
lary  slender;  maxillary  broad;  minute  teetb  on  lower  jaw,  vomer,  and  palatines;  doiwtl  similar  to  anal, 
both  posterior,  dorsal  directly  over  anal,  their  posterior  l)ases  arching  and  nearly  meeting  on  the  long 
slender  <«udal  peduncle. 

Dilor  in  alcohol,  brown  with  about  14  lighter  colored  cross-bands,  about  as  wide  as  eye,  extending 
around  the  iNxly;  Itase  of  domal  and  anal  black;  a  black  spot  on  upt>er  anterior  half  of  caudal,  and 
one  usually  present  on  lower  rays;  a  similar  spot  on  liase  or  each  ventral;  first  rays  of  doraal  black; 
fins  otherwise  pale  yellowish;  a  black  spot  on  mid<lle  of  maxillary;  sometimes  a  series  of  2  to  5  or  6 
small  black  spots  on  ine<lian  line  of  belly  in  front  of  anal;  sometimes  other  black  spots  on  belly. 

The  almve  dea-ription  chiefly  from  a  siiecinien  (No,  03.127)  19. ,5  inches  long,  from  Honolulu. 
Other  examples  somewhat  smaller  are  darker  in  roloration,  some  of  them  uniform  t^hocoUte- brown 
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withiMit  crow-bam  cxrept  on  <-r(i<IbI  iM-iliincle  sml  In-twopn  ilnrsal  ami  Himl  tin,  where  there  are  light 
hars  which  tetiil  to  l)reak  up  into  wliite  B(M>t«.  The  caitilal  iistially  liaf  the  2  blaik  Hpote,  t}ioa)[h  the 
lower  one  in  i  if  ten  alieent. 

The  color  of  this  8|)e(!ie8  neeniH  suhjei't  to  (treat  variation.  <iarrett,  in  Fiwhe  iler  Siiflwee,  li){ure<l  2 
forms,  one  a  iinifonn  lenion-yeliow  and  another  light  bniwn  with  5  or6  niHy-lirown  longitudinal  Ptripee 
each  i«M  than  [>upil  in  width;  a  narrow  line <if  Mine  color  on  caudal  peiiunde  with  a  bnuuier  irowlMr 
•t  each  end  and  one  at  its  middle;  head  pale  n»v  with  :{  di-oiier  rcwy  iihli.ine  Imnmn  snont;  Una  all 
pale  ror^y;  middle  caudal  rays  mtar<-ely  rosy;  a  hiack  spot  on  maxillary,  one  on  Initte  of  veiitnd  and  2 


Fii.  ^.—Aai'Mlomas  r<iliiUmHS]etter):  aflrr  UiiiilhiT. 

on  caodal  Sn.      In  the  yellow  fluure  there  Ik  a  black  fi[><>t  on  maxillary  and  one  on  up|>er  caudal  rayx, 
Imt  none  l>elow  nor  on  ventral. 

This  species  iw  fairly  ahnndant  at  Honolulu,  where  Hpei-inieiiH  were  ohtainiil  hy  Jenkins  in  IHHU, 
by  the  AlbiilriDa  in  IKtWand  1(H>2,  by  Wooil  in  IHHS,  and  by  na  in  liNll.  The  AII-"tnMt  nhtumvii  it  also 
al  lAVHan,  and  it  occurs  at  JuhnHtoii  Island. 

JWvpdTtrWAj/M'nVffliiniBleelier,  Nal,  Tydn.  Nod.  Iiiil.,  IV,  IsM,  Son,  Tcmale. 
Anlrt^mit  rh/Hniw.  SuvcU,  Bull.  T.  K.  >'«<.  Mm,,  No:  T,  74.  Isn  (Kciiioliiliil;  Diiiulii'r,  h'ln-lifiU'r  SiMmi-,  VJ[,  Ztl.  pL.  I'A 

Ark.  band  c,  IHsl  (KawHllaii,  ijoclply.  t'nmolii  Ixlunds;  Anfltyiim);  SlrfiKUrhiivr,  lienkK.  Ak,  WixK.  Wl^a.  LXX, 

two.  ma  (Honolulu;  L^fiian), 
Aulo1ai«i«i  ehlnenils.  Smllll  &  Swajtl,  Pruc,  U,  8,  Nal.  Mai-..  V,  IKIti.  va  IJohlmUiii  Island):  Fowler,  l'nK>.  Ao.  Nal,  Si-i. 

Khfla.  1800,  BOO  (Onhii);  not  FlUalaria  Munuli  o[  Llnnn'iij.  whi.-li  i»  liKwil  on  [lie  Amurlcaii  specie-. 
AnliannriH*  j-alfi-lini.  Jvnkins,  »iill.  1',  R.  FIhIi  Oonim,,  XXII,  IVK  (Si>i.1,  -a.  IWt).  437  (Honolulu):  Snyder.  Bull,  r,  S,  Fish 

(-omm,.  XXII,  19IK  (.Uu,  19, 1901),  sa  (Honolulu:  Larwn  Island), 

Family  XXXVI.  FISTULARUl)^. -The  Cornet- Fishes. 

Bmly  extremely  elonjtate,  much  dcpreHse<l,  broader  than  diH-p;  scalelcss  but  with  l>ony  plates  on 
various  |>art9  ot  the  Inxly,  inoatly  covered  by  the  skin;  head  very  long,  the  anterior  bonea  of  tlieskuH 
much  prnduc*"*!,  fonninga  long  tulie,  which  terminates  in  the  narniwnioutli;  this  tube  formed  by  the 
fymplecUc,  proethmoiil,  metapteryKoid,  i|uadrale,  palatines,  vomer,  and  mesethnioid;  both  jaws,  and 
usually  the  vomer  and  palatines  also,  with  minute  t<'eth ;  nieinbrane  uniting  the  l>ones  of  the  tube 
l)elow,  very  lax,  bo  that  the  tube  is  cajiable  of  much  dilation;  [sK't-teinporal  cooasiHed  with  the 
cnuiium;  branchiostegals  5  to  7;  giliH4,  a  slit  l)ehind  the  fourth;  gill-menibraues  seiiarate,  free  fTx>m 
the  it^hmus;  gillrakeni  obsolete;  t)asiliranchial  elements  wanting;  i)scmlobrant!ii(e present;  air-bladder 
larpe;  spinous  dorsal  entirely  absent;  soft  dorsal  short,  pi)Sterior,  somewhat  elevateii;  anal  fin  opimsite 
and  similar  to  soft  dorsal;  caudal  tin  forked,  the  middle  rays  produceil  into  a  lung  filament;  pectorals 
small,  with  a  broad  liase,  preceded  hy  a  smooth  area  as  in  tlaMfninleitltr:  i>ectoral  ossicles  3;  inter- 
clavicles  greatly  lengthened;  supraclavicles  very  small;  ventral  fins  very  small,  wide  apart,  abdominal 
(through  partial  atrophy  of  the  ginlle,  hy  which  they  lose  connection  with  the  interclavicles),  far  in 
ailvance  of  the  dorsal,  composed  of  G  soft  rays;  pyloric  cii-ca  few;  intestine  short;  vertebne  verv 
numerous  (44-'H  to  49-|-2a  to  3:{);  the  first  4  vertebne  very  long.  Fishes  of  the  tropii-al  seas,  relatwl 
to  the  sticklebacks  in  structure,  but  with  prolonged  snout  and  different  ventral  fins.  A  single  genus, 
with  few  species. 
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OtBU  U.  FIBTVI^SU  I.tom«u. 
Cliaraclen'  ol  tlui  itcnns  incliul^l  wilh  those  of  tlie  family. 

FiflKlarm  UniiU'iio.  S>«l.  Snt..  &1.  X.  S12.  IT.Vt  IbJiararia). 

(HBiinr*Biif-ftK.  ranuir,  Xuln/un  Fishes.  211,  IKSO  ((a^wfoff-i):  Flilularta  being  pnwpupled  bj-  f^tUOarla  Donsti.  1J50.  ■  pre- 

Lliinawi  mills  i>l  l-rilypK. 
flagrHaria  (Ironiiw,  On.  Fluln-s,  «1.  ilray.  14«,  lSa4  ulirfu(ar(ji--.(abanirfo), 

1.  The  lonft  pUUflof  poalorlor  piirtion  o(  latenil  ItQC  unBrmcd prtimba,  p.  lin 

aa.  Th»  lung  plates  o[  iMli'ra I  llnvmch  onntil  uUh  iKvmpn-wed  aplne  illicrled  backward irrraln.  p.  116 

76.  Fiatularin  petimba  Laci^p^le. 

Heaii  2.65  in  loniith:  depth  13  in  heai);  eye  10  in  heati;  snout  3.5  in  body;  interorhital  10;  man- 
.iible4..i  ill  snout;  J).  14  (14  to  17);  A.  14  or  13. 

Interorbital  Bpace  wlichllj-  coni'Svc  with  a  strong  median  ridge  and  fainter  lateral  ones,  diverging 
lioth  anteriorly  and  imNteriorly;  a  riwctteot  short,  diverging  lines  upon  top  of  snout  at  alwut  one-ninth 
diHtann!  from  eye;  2ridKe"  on  iipiiersnrfaeo  of  snout  nearest  It^elher  meeially,  then  direixiiig  slightly, 
indoeing  a  eenira!  riiige  and  coming  together  again  at  tip  of  anoul;  lateral  ridgeB  finely  Berrate, 
anteriorly  Btnooth;  other  ridgt'i"  »>mooth,  the  lower  lateral  ridge  serrate  posteriorly,  not  showing  from 
above;  serrations  on  iicwterior  rim  of  orbit  almve  anil  on  lal«ral  occipital  ridges;  boily  much  depres»e<l, 
entirely  BmiH)th;  depth  one-halE  width;  lateral  line  along  middle  of  side,  ascending,  the  lines  from 
the  2  sideB  coming  near  togetlier  on  back  behind  pectorals  for  a  distance  about  equal  to  postorbit^l 
}>ortion  of  head;  lateral  line  on  large  specimens  amieil  posteriorly  with  a  series  of  embedde<l  keels, 
which  become  )>maller  anteriorly,  entirely  disapjiearlng  wmiewhat  in  advance  of  donvl;  in  small 
examples  this  keeleil  (xtrtion  is  asperate;  distance  of  origin  of  dorsal  fin  from  base  of  caudal  about  half 
length  of  snonl;  height  of  <lorsal  about  twice  eye;  anal  opposite  dorsal  and  similar  to  it;  caudal  lobes 
smaller  than  dorsal;  caudal  filainent  1.5  in  snout;  ventrals  short,  equal  to  eye. 

Color  in  alcohol,  brown  al>ove,  lighter  below;  fins  pale. 

The  alKive  description  chiefly  from  a  specimen  (No.  03584)  42  inches  long,  from  Honolulu.  We 
have  also  from  Honolulu  2  examples  (Xos.  02945  and  03131)  .19  and  3"  inches  long,  respectively;  98 
examples  C  to  17.5  inches  long,  from  Ililo,  and  1  B|>Fcimen  19  inches  long  from  Kailua;  specimensfrom 
Ja|>an  and  Samoa,  and  numerous  specimens  obtained  by  the  AUjalroat  in  1902  at  Honolulu,  Hilo, 
Necker  Island,  and  Ilanalei  Bay,  Kauai.  ^Ve  have  examineil  13  examples  collecfeil  in  lR8d  by  Dr. 
Jenkins  at  Honolulu,  20  small  sjiecimens  olitained  by  the  AVntrmt  Novemlier  8,  1899,  in  the  harbor 
of  Papeete,  Tahiti,  and  a  large  example  from  the  Philippines.  Snyder  mentions  finding  skeletons  of 
this  Ush  at  Necker  Islanil,  where  the  fish  had  l)een  carried  ashore  hy  birds. 

Fmnlarla  peliBAa  LarCpMo.  IIM.  .Sal.  IMtiw..  V.  S49,  1KB,  New  Brllala,  Ills  of  Reunion,  equMorUI  PaciHc;  Jenlilnfi, 

Biill.U.H.  Fish  Comni..  XXII,  t«U  iScpl.  2S,  190»).  4»'  (Honolulu;  Tahfll):  Snjdcr,  I.  r.  (January  18.  19M),  S23 

(Honolulu:  Hilo;  Hniiak'l  Bay,  Khiih):  Nci-kcr  ManA), 
Finlidnriailrprraaaiinxhei,  Report  Shore  Flsbcw,  CliHllGnicer,  GU,  pi.  :U.  flg.  1).  ISM),  Sulu  ArchlpcIaKo  <<>lhcn<  from  Natal: 

Zanzibar,  Amboyiin:  (^bliiH;  N'ew  <:tiln«i:  Now  ^lUIh  Wall's.  Fl]l  I'latiin:  and  Callfornifll:  Jnnfan  &  Evemiann. 

FlahcsNorlhiMW.  AniiT..  1,  7:i7,  IKBO;  Seale,  Ocowt  Paprm  Bishop  Mua.,  I,  Ko.S,  W,  ISOl  (Oiiaml- 

77.  FiatuUriR  serrata  Cwvier. 

Head  3.fi  in  length;  D.  13  to  15;  A.  14  or  15;  V.  fi;  branchiost^fals  7. 

The  IuIk'  into  which  the  head  isiiroduced  is  exceedingly  long,  the  part  of  the  head  sitiiatecl  behind 
the  orbit  iH'ing  contained  0.5  times  in  its  length;  it  is  distinctly  serrated  on  the  outer  e<lge,  as  high  as 
broad  near  its  Itaj^^,  and  somewhat  mmpressed  in  its  anterior  portion;  a  vertical  cut  across  its  middle 
would  1*  hexagonal.  The  cleft  of  the  mouth  is  horizontal,  extending  nearly  as  far  Imckward  as  the 
maxillary.  Ijowerjaw  prominent;  int(>rmaxillary  styliform,  not  protractile;  jaws  and  paint  mesarmeil 
with  a  series  of  small  teeth;  vomerine  teeth  rudimentary,  if  present. 

The  upper  surface  of  the  tnl)e  is  covereri  with  a  very  thin  skin;  the  middle  is  much  more  elovate'l 
than  the  lateral  jiortions,  at  lea^it  on  the  basal  half  of  the  tulie,  and  is  formed  by  crenulated  ridges,  the 
outer  of  which  arise  from  the  anterior  angle  of  the  orbit,  first  convergent,  anil  then  keeping  a  parallel 
direi'tion.  The  lateral  iilge  of  the  tulx;  is  very  distinctly  serrat<>il  and  proviile<I  with  rather  prominent 
spines  |vwlerioriy.     The  eye  is  elongate  ovate,  much  longer  than  high,  its  lioriKoutal  diami'ti-r  one- 
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half  ot  ito  dialance  from  the  base  ot  the  pectoral  fln;  it  is  protett«l  by  prominent  anglea  o/  the  (ronUl 
bonee  anteriorly  and  poeterioriy;  the  bony  ridge  between  the  orblltt  la  concave  anil  narrow,  its  wiilth 
being  lesB  thau  the  vertical  diameter  of  the  eye;  crown  of  hea<1  rather  convex,  with  xlight  crenulated 
etrine;  noetrile  cloee  together,  one  before  the  other,  in  front  of  the  anterior  angle  of  orbit  on  side  of 
ticad;  opercle  not  qnite  twice  ae  long  as  h^h,  and  covered  with  a  thick  membrane  wliich  ie  prolonged 
beyond  margin  ot  bone  and  fixed  to  base  ot  pectoral;  gill-iipening  wide,  but  not  extending  upward 
beyond  base  ot  pectoral;  6  slender  branch ioategals;  Hhielila  of  anterior  portion  of  Irunt  are  the  follow- 
ing:  1,  a  narrow  atrip  along  the  median  line;  2,  a  pair  of  broader  ones  occupying  the  aides  of  the  bock; 
3,  a  narrow  one  on  each  aide;  4,  the  pabic  bonen  on  the  belly. 

Body  depreeaed,  nearly  twice  as  broad  as  high;  naked,  without  dermal  oesifi  cat  ions;  lateral  line 
marked  by  pores  and  small  narrow  bony  shields,  sunk  in  the  skin  anteriorly,  becoming  broader  on 
the  tail,  and  armed  with  a  compressed  spine  directed  backward;  npines  forming  a  kind  of  serrature. 

Hase  of  pectoral  fin  obliquely  curved;  fin  somewhat  longer  than  the  orbit  and  rounded;  a  small 
foramen  posteriorly  in  its  aiil;  ventral  fins  widely  apart,  their  distance  from  the  pectoral  2/7  of  that 
from  the  caudal;  ventrala  much  shorter  than  pectoral  and  composed  of  (1  soft  rays;  a  scries  vf  feeble  spines 
embedded  in  the  skin  aloi^  median  line  of  back  and  of  alxlomen;  theite  a))ines  do  not  belong  to  the 
endoekeleton  for  if  the  akin  ia  removed  these  spines  follow,  and  are  easily  detached  from  its  outer 
surfiKe.     (Gunther.) 

Color  in  life,  upper  parts  dark  drab;  lower,  white;  tips  of  dorsal,  anal,  and  lubea  of  caudal  roey 
with  dusky  shades;  pectoral  transparent.     Fifteen  specimens  were  taken  at  Honolulu.     (Jenkins. ) 

Not  obtained  by  us  in  1901  nor  by  the  AtbatruM  in  1902. 

fUttiaria  wrrtOa  Cuvlet,  R«gne  Animal,  Ed.  1. 11.349,  1KI7,  America  (aftet  Blovli):  aUnllifr.  V»l..  III.  633.  1M1  ((%[ija; 

Eut  ladle*};  Strcew,  Bull.  tl.  B.  NaL  Hus ,  No,  T,  U,  1HT7  |tlc>iitilu1u);  Jurdaii  &  •jlllx.-n.  8ytiop«l>i,  300,  1SK3; 

Jeukina,  Bull.  IT.  S.  FlBh  Comm..  XXII,  1902  (8epl.  23, 1303),  «IT  (HonoluUi). 
nttalaria  immaeulata  Cuvier,  R^ie  Animal,  Ed.  I,  SIB,  l»n.  hu  of  the  ladin  (allec  Commersun  unil  Jobu  While.) 
PiMalana  ammenont  RUppell.  Ncue  WlTbelthlgre,  Flwhe,  14:2,  IH37.  Red  Seal  iiu  deflalteluvalHy  given. 
OmnoTkfnrhtaintmacuialui.  Cantor,  Cat.  Malay.  Flah.,  Sll,  18.W,  (Sva,  ot  PInangl. 
iUxloriaiKfiiiiba.Jotdaii&Sayder,  Pioc.U.  S.  Nat.  Mus..  XXVI.  IIKQ.GT  (Japan):  uut  of  I^i^pMe. 

PamUy  XXXVII.  UACRORHAMPHOSIDf. 

Body  compressed,  oblong,  or  elevated,  covered  with  small,  rough  scales;  no  lateral  line;  some 
bony  strips  on  side  ot  back,  and  on  margin  of  thorax  an<l  abdomen,  the  former  sometiniea  i-onfluent 
into  a  shield ;  oonee  of  skull  much  prolonged  anteriorly,  forming  a  long  tul>e  which  bears  the  short 
jaws  at  the  end;  no  teeth;  gill-o|>eningswide;  branchiostegals  4;  branchihyals  and  pharyngeals  mostly 
present,  the  fourth  superior  branchihyal  and  the  first  and  fourth  sujierior  i)haryngealB  only  wanting; 
2  dorsal  fins,  the  firat  of  4  to  7  spines,  the  second  of  which  ia  very  long  and  strung;  soft  dorsal  and 
anal  moderate;  ventral  fins  small,  abdominal,  of  1  spine  and  5  soft  rays;  iiectorals  short;  caudal  fin 
emaiginate,  its  middle  rays  not  produced;  air-bladder  large;  pseudobranchiie  present;  gills  4,  a  slit 
behind  the  fourth;  vertebrae  about  24.  the  4  anterior  ones  umch  lengthened;  no  ]>yloric  eteca; 
intestinal  canal  short 

Oaiku  64.     KACBOBHAMPHOBTTS  Lu^pUa. 

Body  oblong,  gradoating  into  the  caudal  peduncle;  back  straight;  dorsal  spines  about  7;  charac- 
ters otherwise  included  above.  The  single  Hawaiian  species  of  this  genua  is  fully  described  in 
Section  II. 

jrofroManpAoanf  LacepMe,  HIM.  Hat.  Folaa.,  V,  136, 1803  (nn^uiiM^MOtopai). 
UmlrTHwCuviet,  lUgne  Anlm.,  Ed.  I,  II,  SM,  lSIT<a»Iapar;  not  CenlrUaul..). 
Maerognallrm  GmDOw,  Cat.  Plabe*.  147, 18M  (tcoUrpaz). 
OrUtdMlM  Oill,  PTDC.  Ac.  NaL  gd.  Phlla.  1962, 234  (K^ilarii). 

Order  J.  LOPHOBRANCHII. 

GillBtnfled,  not  laminated,  composed  of  amallroundedlobea  attached  to  thegill-arches;  interclavicleH 
well  developed;  scapula  suspended  to  the  cranium  by  a  post-temporal;  superior  branchihyals  and 
pbaryngeala,  and  basal  branchihyals  wanting  or  not  (^ified;  mouth  very  small,  bounded  above  by  the 
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preinaxil lanes;  pnet-teiii]niral  Bhiiple,  i;c)ii8sifled  with  the  craiiium;  baeui  oC  cranium  Bimple;  pectoral 
fine  with  ele\-ate<l  liasec;  anterior  vertdbne  niodified,  the  diapophysee  much  expanded:  air-bladder 
simple,  without  air-duct;  enoiit  produced,  bearing  tlie  Hmall,  toothlesa  mouth  at  the  eiiA;  gill-coverH 
reduceil  to  a  lar)^ Kiinple  plate;  skin  witi)  bony  platen;  iiuiHeiilar  eysteiti  little  developed;  the  .S^if^rut- 
Ihidie  have  neither  spinous  diiriMl  nor  ventral  fini);  the  .SolenfMoinidie  of  the  Indian  Ocean,  constituting 
the  suborder  SiAmnnlmni,  have  all  the  fins  well  developeil. 


Family  XXXVKI.  SOLENOSTOMd)^. 

Body  compressed;  tail  very  shoK;  enout  long,  compreased,  all  partH  covered  with  thin  skin, 
below  which  is  the  dermal  skeleton  with  star-like  osuitications;  spinous  dorual  short;  soft  doraal  and 
anal  long,  with  eievatwl  bane;  caudal  long;  ventrals  close  together,  inserted  opiweitt  spinous  dorsal, 
each  of  7  rays;  the  fins  free  in  the  male,  in  the  female  adnata  to  the  iKxly,  foniiing  a  large  pouch  for 
the  reception  oF  the  eggs;  branchiostegals  4,  very  thin;  intefttinal  canal  simple.  Singular  fiubefl  of  the 
East  Indies,  constituting  1  genus, 

Osnu  es.  BOLXHOSTOIIDB  LMJpUa. 
Characters  of  the  genus  included  above. 
Soimotlimtu  lAc^piXle,  Hint,  NhL  Piiiw..  V,  3G0. 1H03  (parodonu). 

78.  BoIatioatoinuB  cjranoptarus  Bleeker.     Fig.  .S5. 

Head  2.2  in  length;  depth  5;  D.  v-20;  P.  21;  V.  7;  A.  ID;  C.  15;  depth  of  snout  at  middle  4.5 
in  its  length;  eye  6.25  in  snout;  dorsal  spines  2  in  head;  ventral  eqnal  to  snout  or  a  little  more;  l.^audal 
a  little  shorter  than  hea'l;  caudal  potuncle  shorter  than  base  of  second  dorsal. 

Color  pink,  with  anmll  black  dots  like  ink  spei'ks  scattered  over  head  and  upper  part  of  body; 
eye  red;  fins  pale,  the  spinous  dor«l  with  2  long  black  ocelli  (said  to  be  dark  blue  in  life)  on  meni- 


btanes  of  first  and  second  spines;  liesides  black  dots,  lAudal  with  small  inky  spots  like  those  on  body, 
but  more  elongate,  several  of  them  drawn  out  into  lines.     The  above  description  is  taken  from  Jonlan 
and  Snyder's  Japanese  s|>ecimen.     The  only  Hawaiian  reference  is  that  given  by  Bleeker.     ItisdoubtEul 
if  the  species  really  occurs  in  these  inlands. 
SolaiogUimiii'  yanvlMZHt.  fileekcr.  NhI.  Tyd!'.  Ned.  End.,  Ill,  Vkll.  HOK  IHnwnil  Hlid  O-nini);  Kuup,  LoplmbranvhlHte*.  IB66. 

i  lllc  dp  Fniiii-e,  [ndin.  S'u»  <IiiliiL'n):  not  of  PbIIhb. 

imvlrratn  BleeliiT,  Nnt.  Tyds,  Nod,  Jnd..  VI,  IH.'i4.  507.  Hawaii  and  Ceram;  Uiinther.  Fi^es  of  Zanilbar. 

1S1.  p],  XX,  flgf.  2,  3.  IH«6  (ZaiiEitiarl:  Gilnlher.  Cnt.  FlKh.,  VIll.  IS'O,  Vil  (ZBiuttuir.  Ceram,  China];  DumMl, 

Hlal.  Poiw.,  II,  WTO.  &!  (New  Guinea];  Jordan  &  Bnj-der.  Pro*.  U.  S.  Nat.  Mm..  XXIV,  1902  |S*|.t.  M,  1«H|.  *, 

pi.  3{Boebu  lAvra)  Japan). 
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Family  XXXIX.  SYNdNATHlD^— The  Pipe-Fishes. 

Body  elongate,  usually  slender,  covered  with  l>niiy  platt^  which  are  firmly  connected,  forming  a 
bony  cai&pace;  head  Blender,  the  enout  long,  tube-like,  liearinjc  the  abort  tixitblesti  jaws  at  the  end ; 
gill-opening  reduced  to  a  email  aperture  behind  the  upper  part  of  the  opercle;  tail  long,  preheneile  or 
not,  usually  provide<l  with  a  nmall  caudal  fin;  male  flshes  with  an  egg-pouch  usually  placed  on  the 
under  side  of  the  tail,  sometimes  on  the  abdomen,  commonly  fotmed  of  2  folds  of  nkin  which  meet 
un  the  median  line;  the  eggs  are  received  inio  this  pouch  and  retained  until  some  time  after  hatching, 
when  the  pouch  o|>ens,  permitting  the  young  to  eecape;  <lorsal  fin  xingle,  nearly  median,  of  soft  ravH 
only;  pectorals  small  or  wanting;  ventrals  none;  anal  fin  minute,  usually  preeent.  Genera  about  15; 
species  150.     Small  fishee,  found  in  all  warm  seas,  ^[netjmes  entering  iresh  waters. 

tL  Hippocarapiiue:  Tail  prehensile;  caudal  flu  unftll;  head  placed  at  a  lai^v  ao^le  wllh  axlfiof  ttoAy . . .  llippocampas.  p.  I IV 
aa.  Sgngnathina:  Tall  uol  prebGDnlle,  usually  wllh  a  caudal  fin;  niis  of  head  utnially  in  line  with  nxknl  bod]'. 

b.  Egg' pouch  of  male  on  bod]';  dorsal  with  29  nyt:  rings  1» +14 Dnryrhampkm,  p.  IW 

U.  Egg-pouch  of  male  on  tall;  donal  with  22  raya;  ringa  16+36 Ichlhyoeaiapat,  p.  121 

OasnaSS.  HIFPOCAJCPns  Sallneiqne.    The  B«a-Hone(. 

Body  strongly  compressed,  the  belly  gibbous,  tapering  abruptly  to  a  long,  quail ranguhir,  prehen- 
sile tail;  head  with  a  distinct  curved  neck,  placeil  nearly  at  a  right  angle  with  the  direction  of  the 
body,  eurmouflted  by  a  compressed  occipital  crest,  on  the  lop  of  which  is  an  angular,  star-shape<l 
coronet;  top  and  sides  of  the  head  with  spines;  physiogtiomy  remarkably  liorse-like,  like  that  of  a 
conventional  "knight"  at  cheee;  body  and  tail  covere<l  with  Ixiny  platui,  forming  ringi<,  tliosd  on  the 
body  each  with  6  spinesor  tubercles,  thoseof  the  tail  with  4;  pectoral  fins  present,  short  and  broad;  anal 
minute,  usually  present;  dorsal  fin  moderate,  opposite  the  veni;  egg-pouch  in  male  a  sac  at  base  of 
Ihe  tail,  terminating  near  the  vent.  Species  numerous,  in  all  warm  seas.  These  fishes  attach  them- 
selves by  their  tails  to  seaweed  and  other  floating  substances,  and  are  often  carried  to  great  distances 
by  currents. 

iiclliana,  37,  1810  {hepiaijonut—hiiijioatrapui). 


79.  Hippocamptu  hilonis  Jordan  &  Evenuann,     Plate  23. 

Eye  about  4  in  snout;  snout  2  in  bead;  D.  16,  on  3  rings;  rings  12  I-  35.  Tail  a  little  longer  than 
head  and  trunk;  trunk  rather  deep,  compressed,  its  width  2  in  depth;  eye  small,  equal  to  interorbital 
width,  which  is  concave,  broader  posteriorly;  gill-opening  high,  rather  large;  spines  on  head  and  body 
very  blunt,  rounded  or  obsolete,  though  forming  knobs  of  more  or  less  equal  size  along  tail;  coronet 
with  rounded  knobs,  before  which  is  a  short  keel  or  trenchant  ridge;  base  of  dorsal  about  1.35  in  snout. 

Color  in  alcohol,  dark  or  blackisb  brown,  more  or  less  uniform. 

This  species  is  known  to  us  only  from  the  example  described  above.  It  is  closely  related  to  the 
Japanese  Hippocampve  aUrrimtit  Jordan  &  Snyder,  but  on  comparison  with  the  type  of  that  species, 
was  found  to  differ  in  the  presence  of  tbe  keel  on  the  top  of  the  bead  and  in  other  minor  charactere. 
It  is  also  close  to  H.  ri<ngen». 

1, 1902  (April  11, 1903),  169,  Hlls.    (Tn>e,  NO.KI62A, 

80.  HippocampuB  flsheri  Jordan  &  Evermaiin.     F^g.  36. 

Eye  2.S  in  snout;  snout  2  in  head;  D.  18.  on  4  rings;  A.  4;  P.  15;  rings  12-|-34. 

Tail  longer  than  head  and  trunk;  trunk  rather  deep.  <'dmpressed,  its  width  1.7  in  depth;  eye 
small,  equal  to  interorbital  width;  interorbital  space  concave;  gilt-openingsmall,  high;  spines  on  head 
and  body  rather  high,  sharp;  2  rings  on  tnink  between  cai-li  pair  of  larger  spines;  tail  with  3  rings 
between  each  pair  of  larger  spines;  coronet  well  devplo{>e<l,  with  5  spine-i;  spines  over  eye  blunt;  base 
ol  dorsal  about  eqoal  to  snout;  anal  small,  long;  pectoral  broad,  rays  rather  long. 
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Color  in  life,  trunk  below  middle  row  of  ringe  yellowish  Kol<leti,  above  middle  row  blackieli  brown 
on  OTSD)^  ground;  kiiubx  orange;  liiwer  [xirtion  of  knobe  on  8  tu  11  titu^  B]X)tt«d  with  dark  brown; 
side  and  top  of  tail  same  as  back  of  trunk;  ventral  side  ])ale  dirty  orange;  head,  (;rowii  and  snout  dirty 
dark  brown;  an  orange  band  aerom  snout  and  one  before  eyes;  polo  browniuh  golden  over  gills;  chin 
orange;  iris  yellowish  golden  witli  8  reddish  streaks  radiating  from  pupil;  fine  pale;  a  red  spot  before 
each  eye  at  eai'h  side  of  prcorbital  spine. 

Color  in  alcohol,  pale  brown,  ujlper  surface  with  dark  brown  marblings;  side  with  small  roundish 
dark  spots. 

The  above  deecriplion  is  from  the  type.  No.  50625,  U.  S.  Nat.  Mus.  ( field  No.  03835),  a  siiecimen 
2.t)  inches  long,  obtaiaed  at  Kailua,  Hawaii,  where  the  ppecies  was  new  to  the  natives,     \^'e  have  5 


Tia.  aiL~mppocampiiM  JUIieTi  Jor^n  A  Evermmnn:  fram  the  iTpe. 

other  examples,  each  alxiut  '.1  inches  long,  taken  from  the  stomach  of  a  <lolphin  ( Corgphs-aa  sp. )  which 
was  captured  at  Ililo,  July  18,  1901. 

When  fresh.  No.  03507,  &  male,  was  pink  or  pale  cardinal  along  and  near  the  keels;  plates  on  Inck 
and  above  middle  row  of  knolis  on  side  mottled  blackish  on  pale  red  grouiitl;  ptattx  Im.'Iow  middle  row 
of  knobs  and  on  1>elly  porcelain  white;  t^-pouch  uniform  i>ale  cardinal-red,  [taler  than  rest  of  boily; 
tail  same  pink  or  pale  canlinal,  mottled  with  blackish  blotches;  top  of  head  and  crown  blackish  on 
pale  red;  cheek,  jaw,  and  snout  pink.  Some  examples  had  ventral  side  of  tail  and  portion  behind 
fourth  prominent  spine  of  tail  uniform  pale  cardinal-red. 
HIppotamptuptlicri  Jordau  &  EvcnnaoD,  Bull.  L'.  S.  tlah  Cumm..  XXII,  \Wi  (April  11. 1903),  16»,  tUilun,  HnwaU. 

0«Da*  87.  DOBTKHAMPHDI  Eanp. 

This  genus  differs  from  Siphosioma  chiefly  in  the  position  ot  the  etot-pooch  of  the  male,  which  is 
under  the  al)dumen  instead  of  the  tail.  The  angles  of  the  body  are  strongly  ridged.  Tail  shorter  thau 
body.     Tropical  seas. 

Doryrhamphtu  Kaup,  Lophobranthll,  M,  INM  [atltuii). 
Vhainfdilhyt  Kiiu[>,  op.  ell.,  M  (m/mricwm), 
Dorylelithy  Kaup.  op.  c<t..  b6  {biliuratui). 
XifTophif  Koup.  up.  rlt.,  Sttranralwi. 
BtlimiichUiy  Pelan,  Bciw  Nacb  Uouunbique,  IV.  FlunOache.  IDS,  t>i.  20.  Bg.  b.  IIWB  {lambcccntii). 
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81.  DorTThiunpllua  pUurottenia  (Guiither).    Fig.  37. 

D.  25;  (WseonB  rings  IS-fl-l;  ixlgc  of  each  riog  teruiioating  in  a.  alightly  prominent  spine;  lateral 
line  cuntinuous,  paaHinR  in lo  the  lower  caudal  eilge;  nnout  with  <ienticulatM  ridg^x;  uperculum  with 
a  sUf;ht1y  ublique  raised  line,  below  which  are  seveial  other  radiating  kceln;  Hnout  tihorter  than 
remainin);  portion  of  head;  int^rorbital  ^pace  concave,  the  t^iijiraorbital  ridge  being  raiaeil  hnt  Bi'arcely 
semleil;  vent  behind  middle  of  dorsal  tin,  eijuidistaut  from  root  of  pet'toral  and  enout;  iliatance  of 
Huout  fruui  vent  l.lti  inches;  diKtancv  of  vent  from  end  of  caudal  0.75  inch.  Color  light  grayish,  with 
a  brownish-bla<'k  band  from  ^nout  along  the  middle  of  iHMlyand  caudal  6a.  Off  Honolulu,  ISfathoma. 
(tiiinther.)     A  epecimen  was  obtained  by  the  AllKdrons  at  lloniilulu  in  1902. 


.--I>oryThamph\a  Tilettrolmniii  (GQntherl;  after  GUnlher. 


Our  single  specimen  of  this  species  was  loat.  The  color  note  taken  in  the  field  is  as  follows:  Color 
in  life  (So.  03-553)  with  a  reddish-brown  lateral  band  from  tip  of  snout  through  eye  to  base  of  caudal, 
other  partH  of  body  olivaceoua  brown;  white  band  on  top  of  snout  from  tip  to  forehead;  2  red  spots 
on  each  sideofsnoiit  a  short  distance  Itehind  theangleH  of  mouth;  pectoral,  doreal,  and  anal  transparent; 
caudal  brilliantly  colored,  dusky  orange  with  brown,  margin  lemon-yellow. 


Oanui  68.  ICBTHTOCAICPIFI  Xaap. 

Head  short,  with  a  shorter,  compressed,  sharp-ridged  snout;  orbits  slightly  projecting;  operrulimi 
nmnd,  swollen,  higher  than  broad,  and  graine<l  hkf  the  head;  tail  almost  ae  thick  as  the  body  and  aud- 
il«-nly  pointetl  at  the  setting  on  of  the  very  rudimentary  caudal  fin;  anus  situated  mider  the  beginning 
of  the  dorsal  fln;  the  edges  of  the  concave  back  coalesce  with  thoHeof  the  tail  into  one  line  which  runs 
witiiout  interruption  to  thecaudal  tin;  egg-iKiuch  of  male  under  the  tail.  A  dingle  species  of  this  genus 
is  known  from  the  Hawaiian  Islands.     (See  Seetion  II.) 

IchlhyrnKput  KnUii.  Wltg.  Arcblv.  XIX,  1S&3,  '£11  {H-jngnaUHU  eara);  Kaup.  Cut.  LuphobnMbli.  2(,  ItM. 

Order  K.    SYNENTOGNATHI.— The  Synentognathous 
Fishes. 

Lower  pharyngeal  bones  fully  nnite<l;  set'ond  and  thinl  superior  pharyngeals  variously  enlargiil, 
not  articulate<l  to  the  cranium,  sending  processes  forward,  the  fourth  small  or  fused  with  the  thinl; 
vertebne  numerous  (45  to  70),  the  abdominal  ones  much  niorv  nuinenms  than  the  caudal;  ventral 
fins  abitominal,  without  Hpine,  the  rays  more  than  5;  scapula  Hus|>euded  to  cranium  by  a  post- 
temporal  Ixine,  which  is  slender  and  furcate;  articular  Iwne  of  lower  jaw  with  a  small  supplemental 
Ixine  iierhaps  correajKinding  to  the  toronoid  bone;  parietal  bones  much  pro<lufeil,  well  separateil  by 
the  supraoccipital;  supiaclavicle  not  distinct;  no  interclavicles;  no  mesocoracoid;  maxillary  very 
i:\tme  \t>  ]>reinaxillary  and  sometimes  firmly  joineii  to  it,  the  suture  always  distinct;  Itasis  of  cranium 
double  in  front,  but  without  muscular  tube;  no  adipone  tin;  fins  without  spines;  tatfral  line  concur- 
rent with  the  belly,  peculiar  in  stnicture;  air-bladder  usually  large,  without  pneumatic  duct;  intes- 
tinal tract  simple,  without  pyloricoi.'ca.  This  order  is  allied  to  the  //nptontontheonehandand  to  the 
Pftraorfg  on  the  other,  and  like  these  groups,  it  marks  the  transition  from  the  soft-rayed  to  the  spiny- 
rayeil  fishes.  In  their  anatomical  characters  the  iSsfnetit'Mjiiuthi  most  resemble  the  latter,  but  there  are 
never  spines  in  the  fins,  and  the  lower  pharyngeals  are  united.  The  group  is  divisible  into  4  clouely 
related  families,  which  have  usually  been  r^arded  an  subfamilies  o(  one  family,  Exocatida  or 
Seomberetocidx, 
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1uMSTi.-e1yenlBrge<l,ni)t  Inngei  thui  iUisiiUrJorproitni,  and  armed  with  comiwr 
ifUi;  foiirlh  mperior  phHryngesl  dfaitinct  nn  each  side:  lower  phirj-nicealB  unlled 
IdIo  h  Hmall  linear  plate,  armed  with  hiiibII  le«th;  vertebrs  wiih  iffrapi>ph)iw^:  bolh  jawn  produced  In  a  long  beak 
In  the  adalt  (the  iij^ier  xhnn  In  Ihc  yiiungi;  teeth  in  JawH  atiDiig,  unequal;  maxUlaries  flmly  apprencd  lo  the 
premailllaiiei:  a  dlHlinn  Milure  alimii  the  boundary:  coKinuid  hone  inltacbed  lo  the  srtieular)  evldeot.    Speclts 

canilvoniiui Btlanidv.  p.  122 

an.  Third  Kiiperlor  pharynKeal  greHtl)'  enlarged,  ruvcred  with  blunlleh.  Iriciupid  teeth:  fourth  miperlor  pharyngeal 
wanting  or  lused  with  the  third:  lower  pharyngeala  inige,  fused  Into  a  Ihluk  triangular  boiie  with  Irannvemely 
cnneave  eurfai?G.  roverod  \iHb  blunt  Irieuapid  leelh:  teeth  In  ]Hwn  always  Broall  eonic  or  tricuspid:  maxillary 
close  to  premaiiilary.liut  not  suturally  Joined  toil,  there  being  "omo  open  space  between;  roronoid  bone  prescni. 
but  Bmall:  no  canine  teeth;  no  lygapophyses  to  the  vertebr*. 

6.  ThirdsupcriorpbaryngEalBolldlyjolned  with  ita  fellow  to  form  an  ovoid  plate,  which  BendaiprocesBes  forward;  tleft 
of  mouth  narrow;  lower  jaw  usually  produced;  teeth  of  JaWK  irlcuipld;  herbivorous  npecles. .  .//nninunpAitlc,  p.  126 

Wi.  Third  superior  pharyngeal  more  or  lew  closely  BppnwsHl.  but  not  united;  dorsal  and  anal  without  Unlets;  pectoral 
fins  more  or  lea  prodneed,  fi>rmlng  an  organ  of  Sight;  KpccicsHl  least  partly  rsmivorDUS ficoctctidiF,  p.  ISO 

Family  XL.  BELONIDit— The  Needle-fishes. 

Body  elongate,  very  eleixter,  coinpreH9e<l  or  not,  covered  witli  email,  thin  Bcalee;  lateral  line  very 
low,  runuing  as  a  told  along  side  of  belly;  both  jawH  produced  in  a  beak,  the  lower  jaw  the  longer, 
very  muob  the  longer  in  the  young,  whii;h  resemble  Ilemirnmphxis;  maxillariea  grown  (ast  to  premax- 
illatieH;  each  jaw  with  a  ban<l  of  small,  sharp  teeth,  beside))  a  ueries  of  longer,  wide-set,  sharp,  conical 
teeth;  nofinleta;  dorsal  fin  opposite  anal,  both  tins  rather  loDg;  air-bladder  present;  lower  pharyngeals 
united  to  form  a  long,  slender,  narrow  plate,  with  flat  surface  covered  with  sniatl,  pointed  teeth; 
upper  pharyngeals  distinct,  the  third  pair  little  enlarged,  each  with  soine  15  moderate,  unequal, 
[Kjinted  teeth  {Tyltmi'nw  marinun),  fourth  piur  well  ilevelo|>ed,  with  similar  teeth,  but  without  anterior 
prooesses;  verttbne  numerous,  with  zygapophyses;  ovary  single.  Voracious,  camiverous  finhee,  bear- 
ing a  BuperGcial  resemblanw  to  the  gar-pikei';  found  in  all  wanii  seaa,  sometimes  entering  rivers. 
Genera  4;  species  alxmt  50,  the  majority  of  them  American.  Their  habtte  are  ordinarily  much  like 
those  of  the  pike,  but  when  startled  they  swim  along  the  HUrfaee  with  extraordinary  rapidity,  often 
leaping  above  the  water  for  short  ilistanccH.  When  thus  leaping  the  large  species  o(  the  TmpicH  are 
sources  of  danger  to  incautious  fishermen,  sometimes  piercing  the  nake<l  abdomens  of  the  savages. 
Most  o[  them  are  good  foo<l-(ishen,  but  the  green  color  of  the  bones  of  the  larger  species  often  causes 
them  to  be  avoided  (or  no  good  reason. 

n.  OiUraken' present Betone.  p.  ITJ 

nu.  Uiilnkers  none. 

h.  Body  subtcri'tt  or  slightly  comprcsMd.lU' breadth  more  than  Iwo-thirdslla  greatest  depth Tiilomrat.  fi.  123 

W.  Body  mueb  compressed,  Hk  breadth  not  half  its  greatest  depth .AIMeana,  p,  12b 

Oanoi  89.  BBLOHE  Ciit1«t. 

This  genus  iHffers  front  Tytutuna  in  the  poswasioii  of  gillrakers,  and  is  confined  lo  the  Old  World 
aiKt  the  islands  of  the  Pacific. 


82.  Belone  platyura  Bennett.     Fig.  38. 

Head  (tip  of  mandible  slightly  dami^e<l )  about  1.88  in  trunk ;  depth  in  trunk  a  little  over  16;  D. 
13;  A.  19;  P.  12;  V.  6;  scales  alwut  177  or  more  to  base  of  caudal;  greatest  width  of  head  equal  to  its 
depth;  upiierjawalillleover  1.5  in  head;  eye  2  in  posl^icular  part  of  head,  1.25  in  interorbital  space; 
pecloral  about  4.3  in  space  l)etweeii  tip  of  snout  and  opercle;  ventral  6.5, 

Body  elongate,  depressed  on  the  bai'k  and  up|wr  surface  and  also  lielow,  the  sides  rounded;  head 
long,  broadeniKl  and  flattened  above,  somewhat  constrained  below;  eye  rather  large  and  a  trifle 
longer  than  deep;  jaws  very  long  and  slender,  the  upjier  much  shorter  than  the  lower,  and  the  groove 
ol  maxillary  extending  well  beyond  anterior  margin  of  eye;  leetli  in  mandihle  not  extending  beyond 
tip  of  upper  jaw,  and  willi  a  median  asjwrous  ridge;  no  vomerine  teeth;  tongue  small,  bluntly  pointed, 
a  rather  thin  fleshy  flap  a  little  free  in  front;  nasal  cavity  large  and  close  to  upper  surface  of  eye; 
interorbital  space  broad  and  flattened;  gill-openings  large,  the  isthmus  very  narrow,  long,  and  slender; 
gillrakers  ra(}ier  large,  in  moderate  number;  no  }iseudobranchiie;  peritoneum  gray,  or  marked  with 
IK  dark  doti'. 
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Scales  iiioderBtely  large  and  narrowly  imbricated,  tlioso  on  middle  of  back  enlarged;  no  fin  flape; 
sfalts  on  cheeks,  o])erdes  and  a  number  of  small  onen  on  tO|i  of  head;  lateisl  line  running  low  or 
along  the  ventral  part  of  the  Ixxly,  and  [nmterioriy  below  keel  on  bIiIp  of  c&iulal  |)eduncle;  ori)^n  of 
ilorsal  a  little  nearer  that  of  ventral  than  l«ae  of  caudal  and  well  behind  anal;  anterior  dorsal  rays 
bngeHt,  the  poeterior  iir  last  rayw  also  etongahnl,  lon({er  than  middle  onen  but  not  ai"  long  as  the 
interior;  anal  wilh  anterior  rays  longest;  caudal  deeply  i!nmr);inatt>,  the  rave  strong,  the  lower  lol>e 
the  longer,  and  the  entire  length  of  the  Sn  a  little  more  than  that  of  ]>e<:toTal;  [lectoral  with  rays  all 
Eiore  or  less  firm  and  strengthened,  the  uppermost  enlarged;  ventrals  ratlier  short  and  placeil  a  little 
nearer  base  of  pectoral  than  base  of  raiidal;  caudal  peiiuncle  very  broail  and  depreased,  its  greatest 
«'i<Uh  twice  ils  least  depth,  and  with  a  r<harp  keel  along;  fot'li  Mth: 


Fio.  ^.—Bdoae  plalyura  Bennett. 

Color  in  alcohol,  deep  blue-black  above,  sharply  defint^d  along  the  fidea  from  the  silvery  white  of 
ll'B  lower  surface;  pectoral,  ventrals,  and  anal  all  more  or  less  grayish.  In  the  youn^  ther^t  iaa  black 
latent]  band  and  the  dorsal  is  high. 

This  description  ia  from  an  examj>li>  (No.  04B92)  14  inches  long,  taken  at  Kailua.  We  have  a 
naoiber  of  examples  taken  at  Honolulu  an<l  Kailua,  Several  were  obtaineil  by  Dr.  Jenkins  at 
Honolulu  in  1889,  and  others  by  the  AUxUroia  in  1902.    The  species  also  oc-cure  in  Samoa. 

**»«»(«Uimui  Biinnett.  Proc.  Oomm.  Zool.  Sfic.  London,  1830,  IW,  Miurttlui;  Jenkln^  Bull.  f.  8.  Fish  Comiii..  XXII.  19W 

liie|.t.  2S.  IWS).  433  (Bonolulu). 

**»t  PftKHra,  RUppell.  Neue  WirbcUhtere,  Fisch..  1J1»7.  73,  pi.  20,  fig.  1  (Red  Sea);  Cuvier  *  Vglent-lennet,  HiBt.  Nat. 

PolBi,  XVIII.  «1,  ]8«  (MdBsawah):  Bleeker,  Act,  S"o.  Bel.  Indo-Seert.,  II,  8fi,  1W7;  Uitnther,  Cnt,,  VI.  Zt!,  ime 

llt«d  Ben,  Mauritius.  Amboyna):  Streeu,  Bull.  C.  S.  Nat,  Mus.,  No,  7,  7B,  IS77  (Hiinolulu);  BtelndBChneT.  Dunkf, 

^^     Ak.  Wl«,  Wieii,  LXX.  1900,  30 ( Laysau) :  Hnyder,  Bull.  U.  S.  FlKh  Comni„XXll,  11102 (Jan,  19. 19M),M1  (Honolulu), 

*™"«  ■Mriuata  Cuviet*  Valenciennes,  Hist  Nal,  Poiss,,  XVIII,  437, 1S4«,  Haw«ii»n  Ulandr,  GUnther,  Cat,.  VI,  288, 1866 

"^'"^nuduiplalunti.  Bleeker.  Nat.  Tydg.  Oierk.,  111.  1SIJ6,  aH  (Singapi>re;  Araboyna). 

Qrau  TO,  TTL08UB1T8  Co«oil, 

Body  elongate,  very  slender,  not  much  compressed;  both  jaws  prolonged  into  a  beak,  the  lower 
^^  Hovuewhat  the  loiiner,  much  the  longer  in  young  fishes,  the  very  youii);  resembling  Hemrrampliuf; 
f^Yi  jaw  armed  with  a  hand  of  Bniall,  sharp  teeth,  beside  which  is  a  series  of  longer,  wide-set,  sharp, 
(^ni"*'-  uneiiual  teeth;  no  teeth  on  vomer  or  palatines;  scales  amall,  thin;  lateral  line  ninninR  along 
giJe  of  belly,  becoming  medianon  the  tail,no  tinlets,  dorsal  fiumoreor  less  elevated  anteriorly;  caudal 
rinshort,  unequally  lunated  or  forked;  pectorals  moderate;  ventrals  small,  the  latter  inserted  behind 
ihp  Diidrlle  of  l)ody;  gillrukers  obsolete;  bonea  usually  more  or  less  green;  size  comparatively  larire. 
impedes  numerous.  Voracious  fishes,  chiefly  American,  one  species  crossing  to  Europe;  some  of  them 
entering  rivers. 

Only  one  species  is  known  to  occur  in  the  Hawaiian  Islands. 

'W™n«Cocco,  LetlepeinGiomaleSel.  Sldlla.  XVII.  18.  ia3»  {emilraini'=imptiiatti^ai:u4). 
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83.  Tyloaurus  gri^autoiu  (Schl^el).     "AhaAha;"   "Auau."     Fig.  39. 

Head  a  tittlt  over  2  in  trunk;  depth  ».5  in  trunk;  D.  24;  A.  22;  P.  14;  V.  6;  Hctilw  about  370  or 
mon.'  to  base  of  caudal;  ikpth  of  ht-ad  a  little  more  tban  its  great«wt  width;  eye  abuut  2.13  in  pcMt- 
ocular  part  of  head,  1.3  in  int«rorbita]  Hpace;  pectoral  about  3.5  in  xpace  lietween  tip  of  anout  and 
opercle;  ventral  3.85, 

Boily  elongate,  more  or  lexx  rounded,  the  aidett  a  little  compreBsed;  head  long,  flattened  above, 
the  aidta  compreeBeil,  Bomewhat  comtlricted  below;  eye  moderate,  a  little  longer  than  deep;  jawa  loi^, 
Btroi^,  and  rather  powerful,  the  lower  a  trifle  the  longer;  groove  of  maxillary  extending  posteriorly 
for  nearly  half  the  eye  diameter;  teeth  developed  as  large  canines  in  both  jaws,  and  with  villiform 
ban dH  along  the  edgeu;  alKoamedianroi^heued  ridgeon  the  mandible;  no  vomerine  teeth;  tongue  small, 
blunt,  tittle  free  in  front,  and  fleshy;  nasal  cavity  large,  clone  to  upper  margin  of  eye  and  with  a  thick 
fleshy  flap  over  the  notitril;  interorbilal  space  broad,  slightly  convex;  top  of  bead  with  bony  Btria;; 
gill-openings  large,  the  iBthmus  very  narrow,  long  and  thin;  no  gillrakere;  no  peeudobranchi^;  peri- 
toneum gruy;  Hcates  very  Hmall,  narrowly  imbricated,  very  mnch  smaller  on  back  than  elsewhere;  no 
tin  flapu;  cheek  scaled,  a  few  wales  on  top  of  head,  but  opercles  bare;  lateral  line  running  interiorly 
along  side  aud  up  ou  side  of  caudal  peduncle;  origin  of  doreal  nearer  that  of  ventra.!  than  base  of  caudal 
by  about  length  of  pectoral,  the  origin  of  anal  only  itlightly  in  advance;  anterior  dorsal  rays  elongate, 
thoue  forming  potiterior  half  of  fin  rather  long,  but  tihorter  than  the  former;  anterior  anal  lays  form- 
ing a  rather  long  lobe;  caudal  rays  strong,  deeply  emarginate,  lower  lobe  the  longer,  length  of  fin 
about  2.3  in  entire  length  of  head;  petitoral  rather  small,  upper  ray  enlarged;  ventrals  inserted  nearer 
base  of  pectoral  than  base  of  caudal  by  a  space  equal  to  that  between  middle  of  eye  and  posterior  mar- 
gin of  opercle;  lea«t  width  of  caudal  peduncle  only  a  trifle  more  than  its  least  depth,  the  keel  along 
Ktde  more  or  less  obsolete. 


Ptti.  Slt.—  Tnlmunu  gigaTiteiu  |3chIegEl);  alter  Bleeker, 

Color  in  alcohol  more  or  les«  silvery  white  l>eli)W,  the  upper  Burface  greenish  brown ;  flns  tinted 
with  yellowiflh  about  their  bases. 

This  description  taken  from  an  example  (Ko.  06006)  18  inchsu  long  obtained  at  Honolulu.  We 
have  others  taken  at  Honolulu,  one  by  Dr.  Jenkins  in  1B89.  In  an  example  from  Hilo  the  color 
markings  are  better  preserved.  It  has  a  dark  or  blackish  lateral  liand  from  over  pectoral  to  near  base 
of  caudal,  the  dorsal,  caudal,  and  jiectoral  are  more  or  \txa  blackiuh,  and  the  margin  of  the  preotiercle 
is  broadly  marked  with  blat-kish  brown. 

This  fish  reaches  a  rather  large  siiie,  one  of  our  numerous  examples  being  40  inches  long.  It  is  a 
food'fish  of  considerable  importance,  living  in  the  open  sea. 

lld-me  fflganUaSeMegai.  Fnuns  Japonlvs.  Poixg, ,  24n,  ISie,  Na(auki,  Jupno. 

HfioManiMlata  (Tuvicr  A  Valencltnin*  Hist.  Nat,  PoUs.,  XVIII,  447.  pi.  ,»0,  IM6,  C*leb*«,  ToDcat'bu,  Seychelles,  Pondi- 

chenyi  QUnlher.CAl.,  VI.  240,  Isee  IPlnang,  China.  Formow,  Gllolo);  Ktelndachner,  Uenks.  Ak.  Wlss,  Wlen,  LXX, 

I9W,  bVt  (Hnniilulu:  Sumus). 
;«/./!« ij«rianHra«  Bltekci,  Vcrh.Bat,  Genool.,  XXII,  1»49,  II.  Madura,  Madura. 
munecvUndrica  Bleeker.  Verh.  Ba(.  Gtnout.,  XXIV.  18.'>2.  IS.  Bijd,  Soeod. 
MiataiM-iMvt  cAomm  Bleeker.  Ned.  Tydx.  DIerk..  Ill,  IHiib,  £{7.  Bait  IndJca. 
Maetaecmbelat  annaUUiK.  Bleeker.  Allaa  Ithth.,  VI.  48,  pi.  »8,  lig.  3, 1S69-71  (Java,  Madura,  Bawean.  Oocos  Island,  aomatia, 

Singapore.  Plnaiiit.  Bangka,  Celebes,  Baljan,  Temale,  Amboyna). 
TymuruaonnuIa/iK,  Seule.  Oceax.  rap.  Blnliop  Mui..  I,  64,1901  (Guam), 
Tifiotunu  gi^oHtcwi,  Jenkins,  BulL  U.  S.  Flsb  Comm..  XXII,  IW2  (Sept.  id,  1903).  433  (Uoiiululu). 
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OtBU  71.  ATHLBKVXS  Jordan  *  FordiM. 

This  genus  is  close  to  Tijliminir.,  dittcrinK  chiefly  in  the  greatly  fionipresseil,  almnnt  ribbon-shapeil 
body.    The  single  siH'cies  ia  American  anil  Pacific. 

JMImitnJnnlBndiFonKce.  Pror.  IT.  S.  Nat.  U1U.IIW.  $42  (AiaM. 

84.  AthlenneB  hiuw  (Cuvier  A  Valeniiennes).     "AhnAhn."     Fig.  40, 

Head  (tip  ot  liealt  broken)  2.6  in  trunk;  ilepth  9  in  tnink;  D.  2.');  A.  2(};  P.  12;  V.  6;  Pcales  al)out 
520  in  a  lateral  wries  to  Imwof  rauilal;  ilepth  of  heail  aix>tit  twict'  itf  wi<lth;  eyenliout  2  in  poxtocular 
part  of  head,  1  nml  a  trifle  over  in  interorbital  space;  pectoral  ^.'A  in  head;  ventral  11  little  over  4. 

Body  very  elongate,  narrovfly  cnmpreeeeil,  the  sideH  flattened;  iicail  ftatteneil  on  top,  the  Bides 
strongly  eompreeeed  and  the  tinder  Biirfiice  narrowly  constrifiteci ;  eye  ralhor  large,  much  lunger  than 
deep;  jawx  long,  the  upper  strongly  arche<l  iipwani  at  the  base,  so  that  the  month  can  not  )>e  closed, 
the  mandible  very  broail  and  <leep  at  tlie  linse;  groove  ot  maxillary  extemling  to  lielow  middle  of  eye 
at  least;  many  large  canines  in  each  jaw,  ami  the  floor  of  the  mandible  with  a  miHlian  ni>pernu9  ridge; 
no  vomerine  teeth;  tongue  well  developd,  rather  small,  and  free  in  front;  nasal  cavity  large,  near 


npper  marpn  of  eye,  and  with  a  thick  fleshy  flap  over  the  nostril;  interorbital  space  broad,  flatteneil; 
top  of  head  with  a  few  bony  strife;  gill-opening  large,  the  isthmus  a  thin  frenum;  no  gillrBbers;  no 
psend  obranch  ite . 

Scales  very  minute  and  narrowly  imbricated;  top  ot  bead  and  a  large  patch  on  cheeks  scaleil, 
otherwise  naked;  no  fin  flaps;  lateral  line  running  along  the  ventral  surface  of  liocly,  aUo  along  the 
lower  side  of  cau<lal  peduncle  to  base  of  caudal ;  origin  of  dorsal  a  little  nearer  base  of  veiitral  than, 
that  of  caudal,  and  the  anterior  rays  very  long  and  forming  a  falcate  lube;  anal  similar  to  dorsal,  the 
ajiterior  rays  long  and  fonning  a  long  falcate  lobe,  the  origin  of  the  fln  only  a  trifle  in  atlvance  of  that 
of  the  dorsal;  caudal  small,  the  raya  rigid,  strong,  the  edge  emarginate,  and  the  lower  IoIh'  the  longer; 
pectoral  with  the  uppermost  ray  enlarged;  ventrals  inserted  a  trifle  nearer  anterior  margin  of  nasal 
cavity  than  base  ot  caudal;  caudal  peduncle  compressed,  its  least  width  two-thirds  its  least  dcjith,  and 
no  keel  along  sides. 

Color  In  alcohol,  brown  above,  the  lower  portions,  including  the  sides,  silvery  whit*',  and  Ihe  fins 
all  more  or  less  brownish;  3  large  blackish  blotches  sometimes  present  on  back  below-  dorsal. 

This  description  taken  from  an  example  (No.  01561 )  30  inches  long  obtained  at  Honolulu  in  1889 
by  Dr.  Jenkins.  We  have  also  2  others  collected  by  him  at  Honolulu  and  5  large  examples  col- 
lecte<l  by  ourselves  from  the  same  locality.  The  species  is  reconled  by  Steindachner  from  Acapulco. 
Our  specimens  range  in  length  from  29  to  40  inches. 
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This  fleh  wascomrnon  in  the  Honolulu  market,  where  it  is  reganlfMl  as  a  good  food-liflh.  We  liave 
thuB  far  failed  to  find  aiiy  difference  between  the  Pacific  epecies  and  the  comnum  Allilenntu  hiiim  oi  thv 
West  Indies. 

IMojir  liiana  Cuvi«  &  Valenciennes.  HIsI.  Nal.  Poiw.,  XVIII,  4S2,  ISIS,  Havana,  BahU ;  Uitnlher,  Cal..  vi,  IMS.  MH(i'0|>l(^); 

Btein<lachnvr.  Ii'lilh.  BcUr,,  111,  64, 187^  (Acapuiro), 
TulniKfut  AiciiM,  Jonlan  &  Uilberl,  S)nn|jtils,  373,  901,  1HH3. 
AUilnitin  hlaiit.  Jotaan  A  Evcnanim.  Fish.  Nnrth  &  Mid.  Amer.,  I.?18.  IHW:  Jenkins.  Bull.  tl.  8.  Vifh  Comm,.  XXII.  190! 

(»ept^l»a3),433<[lDnalulu);  Stiyder,  op.  elt,  (Jan.  19, 19l>l),  !>2I(l,ahalna,  Haul). 

Family  XL).  HEMIRAMPHID^.— The  Balaos. 

Body  elongate,  more  or  lees  compresBed,  covered  with  largeeycloid  scales;  upper  jaw  short,  lower 
jaw  variable,  (wmetinies  much  produced,  the  toirthed  portion  at  base  fittinii;  a^jainst  the  tocitheil  |ire- 
maxiliarit^;  lecth  equal,  moetly  mnall  and  tricnspid;  maxillarieN  ankyloHe<l  to  premaxillaries;  gill- 
rakers  lung;  caiulal  fln  runndt^  or  forked;  if  forked,  the  lower  lobe  the  longer;  anal  fin  nioilitieii  in 
the  viviparous  epccien  (ZraarrhopleTui),  unnioilified  in  the  others  and  usually  similar  to  the  dorsal;  no 
finlets;  air-bladder  large,  sometimes  cellular;  third  upper  pharyngeal  on  each  side  much  enlai^Kd, 
Rotidly  unil«d  with  its  fellow  to  form  an  oval  plate,  with  slightly  convex  surface  and  coveiwl  with 
blunt  tricuspid  teeth;  this  is  about  as  large  as  the  united  lower  pharyngeals  and  fits  into  the  con- 
cavity of  the  latter;  fourth  upper  pharyngeal  wanting  or  grown  fast  to  the  third;  lower  pharyngeal 
large,  thick,  triangular,  with  coniave  surface;  vertebne  about  50,  Probably  not  separable  from  the 
Exoiietvlic. 

Herbivorous  fishes  of  the  warm  seas;  mostly  shore  species,  a  few  pelagic.  They  feed  chiefly  on 
green  aipe,  and,  like  the  relat^l  form^<,  swim  at  the  surface,  occasionally  leaping  into  the  air.  Size 
rather  small,  about  a  Coot  in  length,    (ienera  about  7;  species  about  75. 

n.  Body  moderately  eompreiwed;  peeloral  mfKlerate.    Shore  flshert. 
b.  VentralB  iiiserled  atilerlurly,  Iht  in  advance  of  doreal:  air-bladder  simple:  aides  of  body  more 

or  lessoonvtfjE.......... — ^^Hvporfiamphuf,  p.  ISG 

bb.  Venireli  liuerled  poeleiiorly,  not  Inr  before  dorsal;  air-bladder  cellular:  slden  ot  body  nearly 

vertli'B I  and  parallel Himimmiihat.  p.  127 

aa.  Body  very  slender  ond  compressed,  more  or  less  band-like:  pcclonil  fln  very  long,  ventral  very 

ahoti,  Inserted  posleriorly.    Pelagic  species Erdrptarliaraphv*.  p,  lai 

Oenni  78.     HTFOBHAMFHUS  OUl.     n*  Half  b«ak*. 

Body  elongate,  moderately  compressed,  the  sides  of  I>o<ly  not  vertical,  but  more  or  less  convex, 
the  dorwil  outline  parallel  with  that  of  the  belly.  Upper  jaw  short;  lower  jaw  prolonged  into  a  slender 
beak,  bordered  with  nieiidtrane,  Jhis  iH'ak  shorter  in  tlie  young;  pretnaxillaries  forming  a  triangular 
plate,  the  teeth  of  which  fit  against  the  toothed  portion  of  the  mandible;  max  i  I  lanes  joined  topremax- 
illaries;  teeth  feeble,  mostly  tricuspid;  gillrakers  rather  long;  head  eovereil  with  large  shield  like 
scales;  scales  de<^iduou8;  caudal  fin  more  or  less  forked,  the  lower  lo1)e  the  longer;  no  finlets;  dorsal 
and  anal  similar,  opposite  each  other,  not  nioitified  in  the  males;  last  ray  of  dorsal  usually  short;  veii- 
tratx  small,  inserted  well  forwanl,  nearly  midway  between  opercle  and  base  of  caudal.  Air-blailder 
large,  simple,  not  cellular.  Young  with  the  lower  jaw  short.  Sides  in  our  sjwcies  with  a  distinct 
silvery  l)and,  aain  AOier'ma.  Oviparous.  Species  numerous  in  all  warm  seas,  going  in  large  schools,  but 
usually  remaining  near  shore,  feeding  chiefly  on  green  algm.     Size  comparatively  small. 

One  species  known  from  Hawaiian  waters. 
llfixtrhainphiu  UI11,  l>nie.  Ai'.  N'bI.  Sv\.  Phlln.  1».'>9,  131  {IrieutiiUlalut  ^  vnifiurialwi).  ' 

86.  Hyporhamphus  paclflcus  (Steindschner).     Fig.  41. 

Head  (from  tip  of  snout)  4.8  in  trunk;  depth  D.S  in  trunk;  1).  15;  .\.  18;  P.  12;  V.  6;  scales  about 
M  in  a  lati'ral  wrien;  width  of  head  alwnt  l.S  in  its  depth;  snout  '2AM  in  head;  eye  i.'JH,  IJi  in 
[loslocnlar  part  of  head,  almut  I.(j7  in  snont,  and  1  in  interorliital  space;  [>ectorsl  1.5  in  heail; 
ventral  2.67. 

Body  miHlerately  elongate,  compressed,  the  liack  rounde<l  rather  broa<lly;  heail  flatteneil  almve, 
the  sides  <'ompressed,  and  the  lower  surface  narrowly  ci)nstri[tte<l;   snout  a  trifle  over  4  in  space 
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between  front  margin  of  eye  and  tip  of  beak;  eye  iiioilerat*,  a  trifle  longer  than  lieep;  mouth  a  little 
leie  than  eye;  teeth  in  smail  villiforni  liands  in  jaws;  no  teeth  im  nraf  nf  niiiulh;  tongue  more  or  less 
rounilt^,  rather  thick  aii<l  little  free  aroun<l  edges;  nasal  <»vity  level  wilh  the  upper  part  of  eye 
in  front  and  with  a  small  fleshy  flap  over  noF'tril;  interorhital  «pai-e  flattene<I,  and  poeteriurly  the 
b>p  of  the  head  slightly  convex;  gill-opening  with  a  long,  lliin,  narrow  and  eharp-edged  iethmnx; 
gillrakers  nuiuerous.  thin,  sharp-pointed;  no  pseudobranchiie;  BcaleH  rather  large,  very  deeiduous, 
and  the  aides  of  the  head  more  or  less  sinly;  no  wnly  fin  flaps;  lateral  line  ninninff  low  along  the 
KJde  to  liase  of  caudal:  origin  of  dorsal  nearer  that  of  ventral  than  bane  of  caudal  by  a  space  etjual  to 
pCHtocnlar  part  of  head,  and  about  opppsite  that  of  anal;  anterior  dorsal  rayi)  the  longest;  anal  more 
or  lem  HJmilar  to  dorsal;  caudal  well  forked,  the  lower  lobe  the  longer,  and  the  lungth  <)f  the  fin  a 
little  le^  than  head  measured  to  tip  of  snout;  ventrals  small,  Inserted  a  little  i>oeterior  to  middle  of 
»pace  ))etween  base  of  pectoral  and  that  of  caudal  by  a  spare  alxiut  etjnal  to  width  of  lieaci;  i^udal 
peduncle  compreiwed,  its  least  width  2  in  its  least  depth. 


—Mj/parhaiHpkut piKi/lfwi  (Blefi 


Color  in  alco'hol,  dull  brown  alH>ve,  and  as  tlie^ales  have  all  [iiore  or  less  fallen,  the  edges  of  the 
pockets  are  narrowly  blackish;  side  with  a  slaty  and  a  silvery  lateral  Itand,  l>oth  together  running  to 
caudal;  lower  surface  of  body  silvery;  all  the  tins  more  or  le«<  tingi'il  with  gray;  beak  blackish. 

This  description  from  an  example  (No.  03662)  10  inches  long,  taken  at  Kailna,  from  which  place 
the  collectioD  contains  69  examples,  ranging  in  length  from  3  to  10  iiicbes.  The  usual  length  seeine  to 
be  8  bi  10  inches.  The  species  was  not  seen  at  Honolulu.  Two  s[>ecimens  in  the  Museum  of  the 
Ptiiladelphia  Academy  (Nos.  7507  and  233.18),  both  young,  collecte<i  "near  the  Kandwich  Islands"  by  - 
Dr.  \Vm.  H.  Jones,  doubtless  belong  to  this  species. 


Jfypor/iainpAitgrni..  Fowler.  Froc.  Ar 
Hna  irhomjiltui  imcijlna  SUI  ndacb  ii  c 
HvjtofhantphHs  pacijiciit.  Snyder,  Bui 


Oanni  78.  innmi*iii'ilil«  CoTier. 


Body  more  robust  than  in  Hyporhampkut  and  different  in  form,  the  sideti  being  compresi>e<l  and 
nearly  vertii-al  and  parallel;  head  and  jaws  as  in  Ilyiiorhaiiiplim.  Dorsal  longer  than  anal  (in  and 
inserteil  fartlier  forward,  its  last  ray  more  or  less  produced  in  American  epecie!';  ventral  fins  small  and 
imierteil  well  backward,  ranch  nearer  base  of  caudal  than  gill  opening;  air-bladder  <-ellular,  with  many 
partitions  ( in  II.  Ijr<yvmi).  Species  probably  numerous  but  most  of  them  have  not  been  exainineii  as 
to  the  characlers  which  separate  the  genus  from  Ifypork  implii  > 

Only  one  species  known  from  the  Hawaiian  Island>i 
Hemi-Ramp^ui  Cuvltr.  R^gne  Animal.  Ed.  1, 11, 1!«6,  IH17  thnudicntii    brou-Ni) 


89.  HenurampbuB  depauperatus  I.ay  &  Bennett.       MFemFt;"  "Ibeihf." 


Fig.  42. 


Head  (from  tip  of  snout)  4.3  in  Ironk;  depth  alwut  6.1  in  trunk;  D.  14;  A.  13;  P.  11;  V.  6;  scales 
about  Win  a  lateral  series  to  base  of  caudal;  width  of  hea<l  about  1.5  in  its  depth;  snout  3  in  head; 
eye  4  iti  head,  1.4  in  snout,  1.6  In  postocular  portion  of  hca<l,  aliout  one,  in  interorhital  space;  pectoral 
less  than  head  by  about  0.5  eye  diameter;  ventral  2  in  beail. 

Body  moderately  elongate,  rather  thick,  the  sides  compressed  and  flattened;  head  compressed, 
more  or  less  flattened  and  rouniled  above,  the  lower  surface  not  constricted  narrowly;  snout  about  4.6 
in  spa4«  between  front  margin  of  eye  and  lip  of  beak;  eye  moderately  large,  longer  than  deep;  mouth 
about  1.75  in  eye;  teeth  in  small  villiform  bands  in  the  jaws;  no  teeth  on  roof  of  month;  tongue  more 
ur  less  round«d,  thick,  and  a  little  free  arouiid  tlie  edges;  nasal  caviiy  moderately  large  above  and  In 
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front  of  eye,  anil  with  »  thiet  flap  over  nostril;  inlerorl>ital  space  flattened,  the  top  of  the  heatl  I'onvi'x 
posteriorly;  gill-opfninR  larjte,  with  a  long,  thin,  namiw  sharp-eilged  iBthmus;  gillrakera  rather  lon(t, 
thin,  pointe<l,  and  numerous;  no  jieeudoljranchitp;  peritoneuni  dark  brown;  scaleH  rather  large,  ver)' 
deciduous  and  narrowly  imbricatoi,  eisi>ei'ially  along  the  sides;  no  scaly  flaps  at  liases  of  pectorals  or 
ventrals;  anumbcraf  small  scales  on  the  basal  portions  of  the  anterior  dorsal  rays.  Lateral  line  running 
low  along  the  aide  to  base  of  (;au<]al;  origin  of  di>rsal  well  before  that  of  anal  an<l  about  the  last  fourth 
(if  the  space  between  front  margin  of  eye  and  base  of  caudal;  dorsal  with  anterior  rays  longest;  anal 
similar  to  dorsal,  its  base  1.5  in  that  of  the  latter;  caudal  forkeil,  the  lower  lobe  much  longer  and 
stronger  than  the  upper;  pectoral  long,  the  up|)er  ray  enlarged  and  longest;  ventrals  rather  short,  the 
rays  all  strong,  flattened,  and  the  inner  ones  much  the  longer,  the  marpn  of  the  fin  concsve,  ending  in 
sharp  points;  caudal  jieilnncle  compri'ssed,  its  least  width  2  in  tin  least  depth. 

Color  inalcohol,  more  or  lese  <leep  silvery,  dull  bluish  black  on  theliack,andas  the  sraleH  have  all 


Ri«,  n,—ll'-iiiimiaphin  dfpaaprmtHt  LuT  &  Bpnnett. 


more  or  less  fallen,  the  eilgea  of  the  pot'kets  are  blaekish;  sides  and  lower  portions  silverj'  white;  fins 
all  more  or  less  gray,  the  dorsal  and  ciiudal  deeper;  top  of  the  hcail  and  lieak  blacki»:b. 

This  description  is  from  a  specimen  14  inches  long  (No.  (KMW).  We  have  many  8 jieci mens,  vary- 
ing in  length  from  13.5  to  15.5  inches.  All  wer«  taken  at  Honolulu,  some  in  IKW)  hy  Dr.  .lenkins, 
who  considers  the  species  identical  with  //.  l/rnmtienxiii.  It  may  l)e  distinguished  fnim  the  latter,  how- 
ever, by  its  longer  pectoral  fin. 


f  KfyimanUa  it\/frlorfprodiir1a 'Browne 

t  Emi  hraiilktuii  LInniciii.  Si*"!.  NhI. 

tncludcKl  III  the  n; nonyoiy:  Bin 


naics.  443.  ITM,  Jamaica. 

391,  IBOl,  I'orrerlFil  synonymy  ai 
r  Jfnnimampliui  marglaalui  Le  Sueur.  Jniim,  Ac.  Nat,  Scl.  Phfla.,  II,  l«£t,  iXi.  Les 
Hemirampliai  ilepaiij>frnlu4  Lay  II  Benn«U.  Zocil.    B«wlit>)''ii  Wnyage.  GO.  1)138,  O 

IMO,  4»».  n.  XtX,  ng.  3  (Uawsllati  lulanilx);  Snyder.  Bull.  I'.  S,  Fish  Com 

lulu:  A1biitroiwgtaIlDn3834). 
I  irmnrhamphiii  broicni  CuTler  ii  ValencienncK,  Hint.  NhI.  I'olw..  XIX.  13.-  IH4G.  Oi 
t.llrmirhainpbHi  pidt  Cuvler  A  VaUnclenDvn.  1,  c,  lU.  Maninique;  San  Doming 

Gam,  1^.  Ac.  Nat.  SrI.  Phlla.  ISM,  32.'<. 
r  Maer-igaalluabrtfimliil  GrODOVI,  CM..  IIB,  1!*,>4.  Jamaica;  aller  Rmunc. 
t  Il'iuirhafiifiHtttfilamfnloint  Pocy,  MtmoHs*.  11.  LW.  IMl.  Cuba, 
r  Iftmlr/iainpliui  Imaaitiitii,  UanCher.  Cat.,  VI.  270,  INW:  JnniflTi  .<:  <li!li«rt,  Synop^io,  : 
HemirampRwibnuUiaiiit.  leoUja.  Bull.  I).  S.  Fish  Com m..  XXIl,  1902  (soH- A  I9U3) 

OMin*  74.  EULEFTOBHAHPHUS  OiU. 


..XX11. 1902  (Jan 


laloupa;  Martlnlqua. 


hiiiiranijihiJi,  the  Uwly  much  more  slender  and 
i-liing  those  of  the  flying-fishes;  air-bladder  not 


This  genua  consists  of  pelagic  species  relateil  (< 
greatly  compreeseii,  and  the  i>ectorals  very  long,  appi 
describeil,  probably  cellular. 

Two  or  3  species  known,  1  from  the  HaWHiiiin  Islandii. 
IMeplnrhamphui  Gill,  Proc.  Ac.  \al.  StI.  Thlla.  lH.'i9,  151  tbrcf^irti  =  i-rl<a\. 

87.  Euleptorhampliua  lougriroBtrU  (C^ivier).     "llieilie."     Fig.  4.1. 

Head  (from  tip  of  snout)  6  in  tnmk;  depth  10.7i>  in  trunk;  D.  24;  A.  2.1;  P.  8;  V.  G;  scales  aliont 
105,  acconlingto  theiMickets;  width  of  head  about  1.25  in  its  depth;  snontsliont  3.17  in  bend;  eyeal>ont 
3.17  in  hea<l,  1.17  in  postocularpartof  head,  a  little  greater  than  width  of  intenirbital  space;  pei-tonil 
1.0  in  head  to  end  of  broken  beak;  ventral  3  in  heail  (from  tip  of  snout). 

Ikuly  very  long,  greatly  compressed,  the  sidew  flatlenc<l,  an<l  the  middle  of  the  l)ack  with  a  nib- 
carina(e  ridge;  head  compreesti.1,  flatteneil  on  tci[i  and  the  lower  surface  narrowly  constricted;  Biiout 
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■boat  8  in  beak  (broken  at  tip),  bn  front  marifin  of  eye;  eye  ronndeil,  an  ileep  as  lonj;;  mouth  2  in  eye; 
teeth  in  Etmall  villifoim  bends  in  the  jaws  and  on  the  vomer;  tonKiie  rather  Uiirk,  flattened,  fleshy;  ' 
and  a  little  tree  in  front  and  aniuiid  the  ©ilgw;  nasal  («vity  noiiiewhat  ninall,  above  the  eye  in  front, 
anil  with  a  well  develope<l  fleshy  flap;  interorbital  space  broail  and  flatteiieil  and  the  lop  of  the  head 
posteriorly  convex;  fcitl-opening  large,  the  itithmus  a  rather  long  thin  narrow  frenum;  gitlrakeni  xhort, 
moileiBtely  nomerouH,  rather  weak,  and  pointed;  no  peeudobrant^hiie;  w-jilee  rather  small,  very  <leeidu- 
ous,  the  heail  naked;  no  scaly  fln  flaps;  lateral  line  ninnini;  low  along  the  siile;  origin  of  the  dorsal 
about  the  last  thin)  in  the  space  between  the  front  of  the  nasal  I'avity  ami  the  base  of  the  ramlal  and 
well  in  advance  of  the  anal;  dorsal  rays  long;  crauilal  (teeply  forked,  the  tower  lobe  much  the  longer; 
anal  long,  the  raye  also  long;  pectoral  very  long,  and  reaching  for  more  than  two-thinia  the  distance  to 
ventrals,  the  rsys  all  strong  and  the  npper  enlarKCil;  ventral  very  small,  only  a  little  posterior  to  the 
renter  of  the  space  between  the  base^of  pectoral  and  caudal;  caudal  (leilancle  with  its  least  width  2 in 
its  least  depth. 

Color  in  life  (No.  02993)  pale  bluish  silvery  above;  scales  on  bai-k  with  darker  edgeii;  lower  side 
and  belly  silvery;  top  of  head  dark  bluiitli,  side  silvery;  bill  bluish  black;  tins  |>ale  bluish,  anal  white; 
apper  lobe  of  caudal  with  a  diffuse  curved  black  band  parallel  with  the  edge. 


Tia.  t3.—Eiiltptorhamplitit  longiroMlrit  (CuTlei). 

Color  in  alcohol,  more  or  less  silvery,  dull  brown  above,  and  as  the  scales  have  all  more  or  len 
Ulen,  the  edges  of  the  pockets  are  narrowly  blackish;  side  with  a  slaty  silvery  lat*'ral  band  to  caudal; 
all  the  fins  more  or  less  dull  olivaoeons  gray,  the  anal  and  ventrsls  whitish;  1>eak  blackish. 

This  description  from  an  example  (No.  03193)  IT  incheti  long,  taken  at  Honolulu,  where  we 
obt*ine<l  many  othera.  Wc  have  also  examined  a  number  of  examples  collected  by  Dr.  O.  P.  Jenkins 
at  Honolulu  in  1880.    Our  specimens  range  in  length  from  16  to  18  inches. 

Bemlrataphiu  toafflnHlrii  Cnvler,  lUgne  Animal,  Ed.  2.  II,  235.  ltS»,  Pondlchiny  (after  Kudden  of  SdhgII);  Cuvler  & 

Valencienon,  Hint.  Nal.  Palw,,  XIX,  SS,  1M6  (Potidicherry). 
Hemlramphut  mairorltyi"Aii*  Cuvler  &  YnJenrlennai.  Hint.  Nat.  Polw.,  XIX.  IS4fi,  U.  pi.  5Hi,  open  »■,  177°  E.,  7°  3. 
HrmtrhampH*  IvngintMi,  OOnlhei,  Cat.,  VI.  2Te,  1W6  {ropled);  Day,  FtxhcR  nf  Inilla,  SIS.  INT7  (Cnmmanilpl.  pout  of 

India). 
HamiThamt^aimaeTOrhtKdttit.  QOnttier.  Cat.  VI,  776, 186A  (mplod). 

~  "  L  Hln.  1870,  ■as;  ienklnn.  Bull.  IT.  s.  FlBh  Comm.  XXII,  iVH 

t.  (Jan.  19. 1904).  f<it  (Hcinululu). 
F.C.ai9l»»-S 
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Family  XLIl.  EX0C(ET1D/E.— Flying-Dshes. 

Body  obloDg  or  elon^t«.  covereil  with  cyi^lnid  walex,  whk-h  are  rather  deciduoim;  lateral  line 
f  very  low,  alon^  the  8i<le  of  the  belly;  heail  more  or  tees  Buity  with  vertical  nh\i-s;  mouth 
mixlerflte,  terminal,  the  jawa  not  pmlonKeil  into  a  beak;  premaxil lanes  not  protiu'tilf,  hinf^l  at  baee 
iiiesially;  inarf^n  of  the  upper  jaw  chiefly  foniieil  by  the  premaxillarieH,  the  dhort  tnaxillariea  enter- 
ing the  lateral  margin;  inaxilUry  free  from  the  premaxillary,  its  e<l)i^  nlipping  nniler  the  front  of  the 
preorbital;  dentition  various,  the  teeth  tiiiiall  and  weak;  iIotbbI  fin  without  spines,  ini<erte<l  on  the 
posterior  part  of  the  Iwxly,  opponite  the  anal  aciil  more  or  leas  similar  to  it;  ventrate  alNloniinal,  of 
several  soft  ray?,  inserted  posteriorly;  peetoral  fm  inserted  hi);h,  uned  ae  an  oi^an  of  fli);liti  t<hnulder- 
ginlle  and  pertoral  muscleM  very  strong;  rauilal  lln  forked,  the  lower  lolie  the  loni^r;  no  finlctn;  vent 
clone  in  front  of  anal;  nnutrils  large,  double,  near  the  eye;  lower  pharyngeals  enlargeil  and  fully  united, 
forming  a  laf^,  tranavtarsely  oon<sve  plate,  covered  with  lar^,  olose-set,  blunt,  tri<-uspid  teeth;  thinl 
upper  pharyngeal  greatly  entarge<l,  not  unite^l  with  its  fellow,  both  covered  with  larftP,  blunt,  tricuspid 
teeth;  fourth  superior  pharyngeal  wanting  in  the  adult  (probably  co-omilieil  with  the  thinl) — the)<e 
eharai'teraverifieilon&oC'rtiMra/i/onii™* — vertebne  without  ssygajxiphyHCH;  gill -membranes  not  united, 
free  from  the  isthmus;  pseudobranehiie  hidden,  glandular;  gillrakere  various;  gills  4,  a  slit  ttehiud  the 
fourth;  ur-b1a<lder  very  large,  not  cellular  so  far  as  known,  and  extending  far  baelcwanl  among  tlie 
htemopophyses  of  the  caudal  vertebrte;  vertebrte  about  AO;  intestinal  canal  simple,  without  cce<». 
Carnivorous  or  herbivorous  fishes.  Genera  6  or  8;  Rpe<'ies  aliout  65;  abouniling  in  all  warm  seas,  mostly 
peli^ic,  swimming  near  the  surface,  and  skipping  or  sailing  through  the  air,  sometimes  for  considei^ 
able  distances. 

a.  Peclflral  flnii moderate,  not  reacbltiK  herand  middle  of  doml  fln;  doreBl  mnre'ar  lexa  elevsted:  anal  long.  »!<  baw 
mrwiy  aliorter  ttuui  domal. 

».  PitUinU  not  rsBchinj  Ihv  vtnlralii Riytlanlia.  p.  13K 

hb.  Peplnral  reaching  t^yond  venlmlK  lodomi  or  forihe  flrst  Ihfrd  of  lln  length /brRmnriiu.  p.  131 

aa.  Perioral  flnn  very  long.  Ihplr  t<|i«  iiinully  reachlnfl  M  bue  i<r  caudal:  lower  ]nw  Kllle  pminlnent.  xnout  Hhorl, 

c.  Vclllral  flnn  ln»ert«l  anleriorl)-,  mnch  nearer  Up  otmiout  than  bane  of  caudal,  Dol  luied  at  orgnnpi  of  flight,  Iheir 
lipanol  reaching  nearly  lo  from  of  dnmi:  anal  lln  long,  ils  baw  nearly  eignal  (o  thalnldoniBl . .  £i>Nirt w  p.  IS2 
er.  Ventral  fins  inflertiil  p-wterlorly,  more  or  lew  near  baw  ol  caudal  tban  lip  <>[  imoul.  uiwd  aa  organx  of  flight,  and 
their  li|M  reaching  paxt  middle  of  ban.-  ot  anal. 

dri.  Anal  lln  abort,  not  equal  to  dorsal  fln CieptUurHi.  p.  IM 

0«iiiii  TS.  ETOLAiniA  Snodgrass  A  Heller. 

This  genus  differs  from  other  genera  of  flying-fishes  <-hiefly  in  the  short  pei'toral,  which  does  not 
reach  the  ventrals;  no  teeth  on  roof  of  mouth;  ventrals  small,  midway  between  pectorals  and  liaee  of 
caudal. 

Erolantia  ^nodgnux  &  Hellei.  Fiahea  nf  the  Galapagoa  iHlanda.  In  Proc.  Waiih.  Ac.  Sri..  V.  1903  (SepU  IS),  iw  (Rirrmprrrnl. 

88.  Evolantia  microptera  (Cuvicr  &  Valcnciennee).     "  Malnlo."     Fig.  44. 

Head  4.25  in  length;  depth  6;  D.  13;  A.  15;  P.  12;  V.  6;  scales  to  liaee  of  caudal  about  45;  aliout 
10  scales  in  a  transverse  st  ries  to  middle  of  l>elly;  width  of  heail  leas  than  its  depth  and  about  2  in 
its  length;  snout  4  in  head,  eye  3.5,  1.5  in  poxtocular  part  of  head,  1  in  interoibital  space;  ventral  2,.t 
in  head;  liasc  of  dorsal  1.3;  pectoral  2.75  in  bo<ly. 

Body  elongate,  compressed;  head  elongate,  pointed  in  front,  the  upper  profile  more  or  less  convex; 
snout  rather  short,  painted,  and  rounded;  eye  anterior,  well  behind  center  of  length  of  liead,  and  the 
bony  rim  behind  slightly  keeled  outward;  mouth  small,  superior,  the  mandible  projecting  well  beyoml 
the  sQout;  teeth  in  jaws  minute,  none  on  roof  of  mouth;  tongue  rounded,  and  free  aronml  the  e«lges; 
nasal  cavity  moilerately  small,  atxive  eye  in  front,  and  with  a  thick,  fleshy  flap;  interorbital  space 
broad,  very  slightly  concave;  gillrakers  slender,  pointed,  rather  numerous,  and  much  shorter  than  the 
long  gi II -ti laments;  peritoneum  brown;  scales  cycloid;  lateral  line  running  along  the  lower  part  of 
side;  origin  of  ilorsal  apparently  nearer  tip  of  caudal  (damaged)  than  base  of  [lectoral,  an<l  well  in 
advance  of  the  anal;  donial  high,  the  median  ridge  eleval«>cl;  anal  high,  the  anterior  rays  elevated; 
caudal  <leeply  forked,  the  lower  lobe  the  longer;  pectoral  moderately  long,  not  rearhlng  the  origin  of 
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ventrals;  veiitralfl  small, about  miilHay  bolweea  origin  of  iwiU>rat  anil  >iafte  of  cauilal.aml  not  reacliinj- 
anus;  caudal  peduncle  moderately  ilecp  and  foinpremed. 

Color  in  aleohol,  brown  above,  wliitMli  l>eii««th,  waehi?!  witli  silvery;  alonjc  tlie  xiile  a  bnMul, 
leaden  silvery  longituilinal  band;  jiectonil  ftray-l'niwn,  edited  witli  whltwh;  dorsal  and  caudal  dark, 
the  anal  and  ventrals  whitish. 


This  description  from  an  example  7,-'S  int^hen  lon^,  obtaine<l  at  lloniiluhi  in  IKtm  by  Dr.  JenkiiiH. 
We  have  a  niiniljer  o(  others  6  li>  7  inches  in  len^cth  ln>iu  the  same  plaice. 

This  species  does  not  appear  to  reach  a  greater  length  ihan  alxint  H  inches. 

Erocatui  mlcmplfnit  divier  &  Valenciennes,  Hist.  Nat.  Polw.,  XIX.  127.  IM6.  pi.  na,  Port  King  Q«r(e,  New  Holland; 
Cartirct.  New  IreUnd:  Buru;  Malabar;  Blet^liur.  API.  S-h-.  Sri.  [ndoNcerl..  1.  IH.V..  63;  UlliitheT,  Chi..  VI.STV,  IHGe 

Cs/juanrtu  mirtoplerui.  Blcpker,  Ncderl.  Ti'ditch.  D 
EpmaUia  nieruplfra,  Jenkins.  Bull.  V.  3.  Fieh  Com 

Ganni  76.  PAKEZOC(ETDB  Bloeker. 

Body  modeTat«)y  elongate,  elliptical  in  cross-section;  snout  short;  Itiwer  }aw  not  produced;  nM>[ 
of  month  (vomer,  paladnes,  and  pterygoids)  fully  provideit  with  teeth;  jiectoral  fins  inoilerate,  not 
reaching  beyond  mid<lle  of  dortwl;  ventrals  long,  inxerted  behind  middle  of  l>ody;  anal  fin  about  as 
long  as  dorsal;  dorsal  high.    Small  flying-fishes  of  the  tropical  coasts  wi<le1y  distributed. 

Famoeatut  Bleeker,  Nerferl.  Tydiioh.  Dierk..  Ill,  IB85. 116  (mmlo) . 


60.  ParezocratuB  roatrSitnB  (Giinther). 

Head  aUttle  more  than  4  in  length;  depth  5.5;  D.  %;  A.  10;  scales  in  lateral  line  40;  24  scaler 
between  occiput  and  dorsal  fln,  and  8  longitudinal  series  between  the  origins  of  dorsal  an<i  anal; 
depth  of  head  etiualing  distance  between  extremity  of  snout  and  renter  of  eye;  eye  4.3  in  head,  less 
than  width  of  interorbital  space,  which  is  Hat. 

Snout  much  produced,  its  length  a  little  more  than  that  of  poetorbital  part  of  head;  mouth  cleft 
directed  upward,  subvertical;  dorsal  beginning  scarcely  in  advance  of  anal,  elevateil,  its  anterior  rays 
when  depressed  extending  to  caudal;  anal  (in  low;  lower  caudal  lobe  not  mach  shorter  than  the  head; 
pectotal  reaching  to  dorsal,  its  length  less  than  one-half  the  total  iMxly  length  ( without  caudal ) ;  ven- 
tral extending  to  vent  Don»l  black,  with  the  last  ray  white;  pectoral  black,  with  the  upper  and  lower 
fays  white;  ventral  and  anal  whitish.    Length  6.6  inches.    Hawaiian  Islands.     (Guntber). 

Known  only  from  the  type,  which  is  in  the  British  Museum. 
EinaitiunHtnirMaQnther,  Cat.,VI,  2S0, 186G.  Hawaiian  Iilandi. 

©O.  ParexocaetuabrachyptOTUs  (Solandcr).     "Malnio;" 'TtikiH'i."    Plate  III. 

Head  4.67  in  length;  depth  5;  D.  13;  A.  14;  P.  12;  V.  6;  scales  42  to  liase  of  caudal;  H  xcales  in  a 
transveme  series  to  middle  of  Iwlly;  greatest  width  of  head  1.3  in  its  depth;  snout  4  in  head;  eye  3, 
abont  1.25  in  postocular  part  of  head,  1  in  i nteroi hi tal  space;  ventral  1.2;  depres8e<ldorsat2.75in  body; 
pectoral  1.S8. 

Body  elongate,  spindle-shaped  and   laterally  coinpreraed;    heail  elongate,  compreateil,   i)oint«d; 
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snout  short,  blunt;  eye  moderBtely  Isr^,  impinging  upon  the  upper  profile;  maxillary  small,  rearii- 
ing  to  the  anterior  margin  of  the  eye;  teeth  Bniall,  villnee,  the  mandible  projecting  and  pointed;  naeal 
isvity  smalt,  and  with  a  small  fleshy  flap  over  nostril;  interorbitalspa<«  broad  and  flattened;  giltrakers 
fine,,fllender,  and  rather  numerone;  peritoneum  pale  or  grayish,  with  rather  dark  dots  or  spots;  Hvales 
large,  cycloid;  lateral  line  running  low  along  the  lower  part  of  side  and  also  lower  portion  of  caudal 
peduncle  to  base  of  t»udal  Rd;  domal  very  long,  the  median  rays  the  longest,  the  edge  of  the  fln 
rounded  and  when  depressed  reaching  angle  in  emai^nation  of  caudal  fin;  origin  of  dorsal  a  little  in 
advance  of  that  of  anal,  or  about  midway  between  base  of  pectoral  and  tip  of  upper  caudal  tobe;  anal 
rather  low,  the  rays  not  prolongeil;  caudal  deeply  forked,  the  tower  tobe  much  longer  than  the  npper; 
pectoral  very  long,  reai^hing  the  first  third  of  l>ase  of  ilorsal;  ventraia  long,  reaching  below  second  and 
third  anal  rays. 

Color  when  fresh  (No.  0341S)  with  the  upper  portion  of  lx>dy  dark  ultramarine  blue,  the  lower 
surface  silvery  white;  dorsal  blue,  except  a  large  blackish  blotch  on  the  upper  marginal  portion ;  po!<- 
terior  lialf  of  caudal  blue;  pectoral  tranfparent  with  a  rosy  tinge;  margin  of  ventral  red,  or  the  color 
on  the  first,  second,  third,  and  fourth  rays  rosy  above. 

Tl>is  description  from  an  example  (No.  0341S)  6.5  inches  long  from  flonolulu. 
Our  cotlectione  from  Honolulu  contain  29  examples  of  this  species  (7  of  them  numbere<l  02953  to 
Q2958,  and  0.H4I8),  and  '2  apeciniene  obtained  at  Ilito.  Dr.  Jenkins  obtained  S  specimens  at  Honolulu 
in  1880;  2  o(  these  are  numbered  150  and  211;  2  other  examples  (No.  6010)  were  obtained  by  Dr. 
Wood.  Specimens  were  obtained  by  the  Alliatroa  at  station  3829  off  the  southern  coast  of  Molokai. 
These  numerous  specimens  are  almost  uniformly  7  inches  in  total  length,  which  seems  to  l)e  about 
the  maximum  size  of  this  spei'ies. 

This  flying  fish  is  apparently  the  most  abundant  species  among  the  Hawaiian  Islands.     Early  in 
June  numerous  schools  were  seen  near  and  in  the  harbor  of  Honolulu,  and  it  continued  a 
in  the  Honolulu  market  during  the  sDmmer. 
Ejrocirhit  brofhyptfraa  SoLftnder  In  Rlchardjton,  trhth,  C 

Slreela,  Bull.  U.  H.  Nut.  Uiig..  No.  7,  7S.  1871  (Ha 

M2  (Honnluln  and  Laynan). 
£ain(«iu  AiUioniu.  OoMe.  Nat.  Sojourn  In  Jamaica,  II,  II.  F1. 1,  flg.  I,  IH5I  (Jamalpa);  LOtken,  V<d.  Hed<l.  Natur.  Faren.. 

397. 1878  (AttanKc:  Antlllcf;  Honolulu), 
Pareiofatut  met.:gaittT.  Jordan  &  Mevk.  Pror.  II.  R.  Nat.  Hun.  1X85,  IT  (HawaKan  Iidands):  Jordan  &  Erermann,  Piabei 

North  &  Hid.  Amer..  1,  72».  IH96;  Fnwicr.  Pnv.  Ac  Nat.  Sei.  Phlla.  lUOO.  liOO  (HawalLan  iKlandn);  (prubabl];  not 

£nxw*u»ini-i>oi;(u(iTolBli)ch,): 
PaTaoeai«ibrachifimu.lenUm.V\i\\.  U.S.  Fish  Comm.,  XXII,  t»03  (Sept.  2S.  1903),  43&  (Honolulu);  8n]-der.op.clt.(JaD. 

1>,  1904),  ara  (OS  aoutbem  cosiit  of  MoJnkai). 

a«nu  77.  BXOOSTVS  Llanniu. 

This  genus  is  chalBcterized  mainly  by  the  short  ventrals  which  are  anteriorly  placed  and  terminate 
in  advance  of  the  anal  An,  not  being  used  as  organs  of  flight;  pectoral  fins  very  long;  no  teeth  on 
palate.     Open  seas. 


91.  Exoccstus  volitans  Linnieua.     "Malolo."    Fig.  4S. 

Head  4.25  in  length;  depth  4.88;  D.  12;  A.  12;  P.  15;  V.  6;  scales  about  42  to  base  oi  caudal,  10 
scales  in  a  transverse  series;  head  a  little  deeper  than  wide;  snout  4.5  in  head;  eye  3.67,  1.67  in  post- 
ocular  part  of  head,  1.3  in  interorbital  Hpace;  ventral  1.75  in  head;  liose  of  dorsal  1.2;  base  of  anal  1.2. 

Body  elongate,  the  aides  compressed  and  flattened;  head  subconic,  blunt;  snout  very  obtuse,  short, 
rounded;  eye  anterior,  the  posterior  margin  about  the  middle  of  the  head;  mouth  very  oblique,  superior, 
the  maxillary  not  reaching  theeye,  the  mandible  projecting  and  the  jaws  formii^a  thin,  homy,  cutting 
edge;  small  teeth  on  vomer;  tongue  flattened,  moderately  liroail.  roundeil  and  free;  nasal  cavity 
moderate,  al*ove  the  eye  in  front,  and  with  a  small  thick  flap;  interorbital  space  broad,  only  very 
slightly  convex;  gill  rakers  slender,  rather  numerousand  not  quite  half  theeye;  peritoneum  pale;  scales 
lai^,  cycloid,  head  scaled;  lateral  line  running  low  and  stopping  short  liehindanal  fin;  ori^n  of  dorsal 
nearer  base  of  pectoral  than  tip  of  upper  caudal  tobe,  and  a  trifle  behind  ori^n  of  anal;  anterior  dorsal 
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rays  elev&ted  tuid  the  fin  mmilarto  anal;  caudal  deeply  forked,  the  lower  lobe  much  the  lonjwr; 
pectoral  very  lon^,  the  second  ray  divided,  thexecond  and  thint  the  ton)(er,  and  extending  to  baj«  of 
caudal;  origin  of  ventral  alinoNt  midway  t)etween  tip  of  snoot  an<l  middle  of  haae  of  anal;  cautlal 
peduncle  rather  deep  and  compreueed. 

Color  above,  brown,  the  lower  surface  whitish,  .wSHhed  with  silvery;  pectorala  dark  bmwn  with 
pale  ed)(ee;  doTsal  and  caudal  more  or  lera  fn^yiah ;  ventrale  and  anal  whitish. 

Here  described  from  an  example  6  inches  long,  taken  at  latitude  28"  03'  42"  N. ,  longitude  143" 
lO*  fti''W.,  by  the.4/6n(ro«,  December  21, 18S1.  We  also  have  another  example,  a  little  larger,  with  the 
same  data,  and  Dr.  Jenkins  obtained  a  small  one  at  Honolulu,  in  1K80.     None  was  seen  by  us  in  1901. 


Pia.  4S.~Eiunr<tu  ntOam  Lianielu^  afler  Jordan  and  Eveimum. 

An  example  came  aboard  the  AtbiUroig  ut  night  at  about  24°  N.  and  151°  W.,aiid  another  at  station 
380R,  near  Oahu,  during  the  investigation?  of  1902. 
Emawlut  ralHaiit  lAunKia,,  S}Bt.  NaL.  Ed.  X.3ie.  IIW,  locality  aotknown  (alter  Balk,  who  mpied  rrom  Arlall);  Jordan  A 

ErerniHnn.  FIhIi.  North  &  Mid.  AmiT..  III.  VI3.1.  irW:  Kowler,  Prni:.  M:  Nat.  Scl.  rhil*.  IWO.  AW  (Hawaiian  Inlandu); 

Jenkins.  Bull.  I).  K.  FlBh  Coram.,  XXII,  1*02  (Sept.  23.  1S03|.  436  (Honolulu);  SnydL-r,  op,  cil,  (Jan,  U,  IBM),  622 

(^Oxifrou  Htallonii  3W4.  3N05.  and  SMS). 
Kmrvlat  miUmt  LlnnKUH.  Sj-nt.  Nat..  Ed.  XII,  .'Ml.  IT66"ln  Oceano  Hiipanko"  (alter  (Imnaw):  tillnlber,  (TaL.  VI. -IN. 

]H«R  (Medllemnean;  Oemenm:  between  Zanilbnr  and  Huychellea;  Java;  India;  China  mu;  north  coaitnl  Auii- 

tnilla):  LQtken,  VId.  Uedd.  Nalurh.  Foivn.,  IKTE.  im.  3W>. 
Emtalii*  tplriulm  Abel,  Narr.  Vnyage  China.  4.  IK18.  China  (vide  Valvaclenncs). 
EronriM  flnn-jriuBK"  Cuvier  A  Valeni'iennea,  Hist.  Nal.  Poisa..  XIX,  13«,  IJMfl,  jo  N.,  91°  W.;  (Ilinther,  Cat..  VI,  279,  l«6« 

(mpk'd);  Ltitkcn,  VId.  Hedd.  Natnrh.  Foren..  101.  SM.  1876  (yotinKCxampK-x  with  barbel^ 
tErocoiM  MunonrrAu  Rlchardaan,  tchth.  China,  266, 1846.  China;  annther,  Cat.,  VI,  279. 1S6«  (S«  of  China). 
fruarfHi  dtibtuU  Abbott,  Proc.  Ac.  Nat.  Hcl.  Phila.  1860.  472,  Chil*. 

Kionrtui  oMiilinMfrte  Uiinther,  Cat..  VI,  283,  1866.  Cape  dc  VCTdc  lalanda;  IndU;  N(w  Orteana. 
EBKirlutrpffuliger.  Slrect!<,  Bull.  U.  f.  Nat.  Miiii..  7,  lA.  1877  (Hawaiian  Inlandu). 
Haloeyptdut  eiWoM,  Jordan  le  (lilbcrt.  8ynop«lii,  377, 1883;  Jordan  &  Meek,  Proe.  11.  S.  Nal.  Hiu.  1886.  49;  Jordan  &  Ever- 

Diann.  FMi.  North  &  Mid.  Amcr.,  I,  730,  IKM. 
HaloegptHiu  uMuirHtni,  Jordan  A  Gilbert,  Sj-nopaK  378. 1883. 

Omio*  T>.  EXOHAHTES  Jordan  t  E*armum. 
Kronnttlet  diSera  Iroin  Ojpnlunui  in  the  loi^^er  anal,  which  is  as  long  as  the  dorsal  and  with  about 
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83.  ExonauteB  grill>erti  Snyder.     Plate  24. 

Head,  to  end  of  opercular  Uap,  4.6  in  leii>^h;  detitli  7;  width  of  Ijody  at  haee  of  pectorals  7;  depth 
•  if  candal  peduncle  3.B  in  head;  eye  3;  snout  3.6;  intarorbilal  apace  2.6;  D.  10;  A.  10;  emies  iu  lateral 
Meriea  tH^nnini?  above  base  of  j)cctoral  48;  between  occiput  and  base  of  ilorsal  32;  between  lateral 
line  and  dorsal  6. 

Ah  indicated  by  the  al)ove  measurements  of  the  body,  this  is  one  of  the  most  slender  of  the  flying 
tiahes.  Body  quadrangular  in  section;  back  broader  than  belly,  convex;  eomeof  the  median  scales  of 
b:ii'k  with  low  keels;  interorbital  epai*  concave;  snout  a  little  shorter  than  diameter  of  eye;  lower  jaw 
alilfhtly  projecting  beyond  upper;  maxillary  extending  to  posterior  border  of  nostril.  No  teeth  on 
tongue  or  roof  of  mouth,  those  on  jaws  scarcely  perceptible;  gillrakers  on  first  arch  25,  long  and 
Hlender;  lateral  line  disappearing  near  end  of  anal  tin. 

The  pectoral  fin  extends  to  within  about  an  eye's  diameter  of  baee  of  caudal;  has  18  rays,  first  and 
second  simple;  second  a  third  of  itM  length  longer  than  first,  which  is  3.81  timefl  diameter  of  eye; 
third  ray  divided  near  tip  of  first;  tip  of  fin  formed  by  branches  of  fourth  ray,  those  of  fifth  l>eing 
slightly  shorter;  second  ray  of  dorsal  fin  longest,  2  in  head;  base  of  fin  equal  to  2  times  diameter 
of  eye;  anal  inserted  the  width  of  a  scale  [tosterior  to  dorsal,  its  bai^  shorter  than  that  of  dorsal  by 
mi  amount  equal  to  the  space  lietween  2  rays;  height  of  firxtand  second  rays  altout  equal  to  that  of 
f  lurtli  dorsal;  ventrals  inserted  raiilway  between  baxe  of  caudal  and  a  |ioint  anterior  to  the  edge  of 
oi>ercle,  a  distance  equal  to  diameter  ol  pupil;  exteniiing  posteriorly  a  little  beyond  the  base  of  anal, 
not  t>eyon<l  tip  of  lat^t  ray  when  depressed;  upper  lobe  of  caudal  pointed,  lis  length  3  times  the  widtli 
of  the  interorbital  space;  lower  lol>e  an  eye's  diameter  longer. 

Color  in  alcoltol,  dark  brown  above,  silvery  below;  pectoral  without  Bpol«,  dusky,  the  free  e<lge 
witli  a  white  area  as  wide  as  pupil,  proximal  to  which  is  a  blackish  band  two-thirds  as  wide  aa  the  eye; 
upper  or  anterior  edge  of  fin  light,  an  indistinct  dark  area  exiending  along  the  first  to  fi>urth  rays; 
lower  or  posterior  edge  of  fin  along  the  last  4  rays  white;  middle  rays  of  veutrals  dusky,  the  lin 
indistinctly  bonlered  with  white;  free  e<lge  of  caudal  bordered  with  white;  donal  dusky;  anal  white. 

In  lite,  steel-blue  above,  silvery  below. 

This  species  is  apparently  related  to  Exonnuiei  rondeletn  (Cuv.  &  Val. )  of  the  Atlantic  The  type 
(No.  50872,  U.  S.  N.  M.)  is  the  only  si>ecimen  known.  It  is  10.43  inches  long  (snout  to  end  of  lower 
caudal  lobe);     It  came  aboanl  the  AlhalTomi  at  night  near  28°  SC  N.  and  140°  W. 

.  S.  Flub  Comm.,  XXll.  IWZ  (Jan.  19,  I9(M),  5Z2.  pi.  7.  fig.  13.  nonheaat  of  Honolulu 
>•  3799  ■I''  S*". 

Omini  TV.  CTPBILUBUB  BvainioB. 

Body  elongate,  broad  aljove,  somewhat  compressed;  heail  short,  blunt,  narrowed  below;  mouth 
small;  jaws  very  short  alxiut  equal;  chin  without  Itarbel;  maxiliaries  not  joined  to  the  premaxillariee; 
teeth  very  feeble  or  wauling;  eyes  large;  gillrakers  moderate;  scales  large,  deciduous;  no  finlete; 
dorsal  fin  short,  opposite  anal,  whii:h  is  consideiably  shorter  than  ilorsal;  cauilal  widely  forked,  the 
lower  lot)e  the  longer;  pectoral  fins  very  long,  reat^hing  past  the  banning  of  anal,  and  serving  as 
organs  of  flight,  their  great  size  enabling  the  fishes  to  sustain  themselves  in  the  ajr  for  some  time; 
ventral  fins  large,  posleriorly  inserte<l,  also  used  as  organic  of  flight;  air-bladder  very  large;  no  pyloric 
co'ca.  Sjiecies  numerous,  in  all  warm  seas,  living  mostly  in  the  o|H'n  water  and  swimming  In  laige 
iKhools.     The  s|ie<'ies  are  largely  cosmo[>olitan,  differing  from  Exmuiultg  in  the  much  shorter  anal. 


60*^'"' 

'ill 

93.  Cypailurua  simvn  (Uuvler  A  Valencienn* 

*).     "MoMo.' 

Fig.  46. 

Head  4  in  length;  ileplh  4.67;  I).  12;  A.  S\  P.  15;  V.  6;  scales  43  to  base  of  caudal;  12  scales  in  a 
transverse  series  to  middle  of  belly;  greatest  wi<lth  of  head  about  1.2  in  its  depth;  snout  4.67  in  head; 
eye  3.2,  1.3  In  postocular  j>art  of  head,  1.4  in  interorbital  space;  depth  of  caudal  peduncle  about  3  in 
hejCd;  base  of  dorval  5  in  hotly;  base  of  anal  3  in  head;  ventral  about  3.6  in  body. 
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Body  elonfstt^,  the  eides  coiiipreaBed  and  Hatteneil;  head  Biibconir,  the  aiden  conatrict«il  helow; 
Nnoiit  blunt,  rounded  and  short;  eye  large,  ini|)iiiiiin)^  iijion  the  upper  pnifileot  the  hesi),  and  also  with 
its  poBterior  niai^n  a  little  b«'hind  the  center  ol  ite  length;  mouth  nearly  lenninal,  small,  oblique,  the 
small  maxillary  reaching  about  below  nasal  cavity,  the  mandible  includnl;  t^eth  minute  in  jaws,  none 
on  vunier  or  palatines;  U>ng<ie  smooth,  not  broad,  roun<le<l  an<t  tree  in  frimt;  nanal  cavity  email,  near 
front  of  eye  alxive,  and  with  a  well  develope<l  fleEhy  flap;  interorbital  space  broad,  concave  in  the 
iiii<ldle;  about  13  gillrakers  developed,  the  longest  nearly  a  thini  the  length  of  the  eye,  compremed 
and  pointed;  {leritoneiim  pale;  scales  rather  lar^ce,  ry(doi<l,  and  each  with  several  strix?,  at  least  on 
the  sides;  lateral  line  runnii^j  along  the  lower  part  of  the  body,  falling  short  of  base  of  cau<1al  by 
xeveral  scales,  behind  anal  fln;  origin  of  dorsal  a  little  nearer  base  of  ]ie<^toral  than  tip  of  upper  caudal 
lobe  anil  a  little  in  advance  of  anus;  anal  originating  below  middle  of  dorsal,  similar  lo  dorsal  with 
the  anterior  rays  elevateil ;  caudal  deeply  forked,  the  lower  IoIm:  much  the  longer;  pectoral  very  long. 
(ailing  a  little  short  of  base  of  caudal;  ventrale  nearer  baHc  of  caudal  than  base  of  pectoral,  and  n^och- 
irig  back  nearly  to  the  posterior  base  of  anal;  caudal  peiluiiclc  rathfr  deep,  much  compre«eed. 


Fib.  «.— tVP"<""T«iriniiM  {CmlerA  V»lenrlpnneii). 

Color  in  lite  (No.  03421)  with  t<jpof  lieail  and  upper  parts  of  bo<ly  reddish  pnrple,  lower  parts  white; 
naembranei>  of  pectoral  covered  with  numerous  minute  black  dots,  upper  side  of  rays  purplish;  outer 
e<lge  of  soft  doraal  black;  ventrals  and  anal  colorless.  One  specimen  (No.  03424)  has  a  large  black 
area  on  dorsal  fin,  the  tin  itself  bright;  top  of  hea<l  and  body  blue,  ends  silvery;  belly  white;  caudal 
dusky;  no  s|)OtK  on  pecloral,  upper  surface  bright  puqile;  ventrals  transparent.  Other  spccimena 
were  dark  blue  above,  silvery  below  with  blue  reflections,  pectoral  purple  One  (No.  03542)  from 
Honolulu  bad  very  lar^  black  spots  on  pectoral. 

Color  in  alcohol,  brownish  above,  the  lower  surface  whitish  washetl  with  silvery;  dorsal,  caudal, 
and  pectorals  brownish;  ventmls  and  anal  whitish.  Color  in  life,  dark  blue  alxive,  silvery  Iwlow 
with  blue  reHectioQH;  pectoral  purplish,  lumally  with  many  large  round  blai^k  spote. 

This  deHcription  froni  an  example  (No.  02946)  12  implies  long,  taken  at  Honolulu.  Of  this  species 
we  have  21  examples  taken  at  Honolulu,  and  we  have  examined  15  examples  taken  at  the  same  place 
by  Dr.  Jenkins  in  18!(6,  Specimens  were  obtained  by  the  Jfbofrunrat  Honolulu;  Waimeaand  Hana- 
inaulaBay,  Kauai;  and  Napili,  Molokai.  The  maximum  length  of  this  species  is  about  14  inches.  This 
is  the  common  flying  tish  seen  in  thousands  in  the  sea  about  Honolulu. 

£i>K>rfiM*fi«H«f:uvler&VHlencleiineii.  Hlsl.  Nat.  Pain..  XIX,  105.  IK46,  HawniUn  Iiludi. 

£aHwtii(Fnr9(>rfH(Blc«ker,  N«d.Tyrt>ph.  Dierk.,  III.  IXCft,  112,  Sumatra;  aielndaehiier,  Denka.  Ak.  Wl«.  Wlen.  LXX.  1900, 

nl2  {Honolulu). 
Ovptttarnt  ilmut.  JenlllBs.  Bull.  V.  B.  Fish  Comm.,  XXII.  1902  |Sepl.  m.  1903).  43b  (Honolulu^  Snyder,  c>p.  cll.  (Jan.  19. 

1»H),  522  ( Honolulu;  Kauai;  Holokal). 
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94.  Cypailurua  bahietuU  (Ranzsni)- 

H«wi  4.67  in  length;  depth  4.75;  D.  14;  A.  »  or  10;  P.  15;  V.  6;  Bcalea  to  base  ol  caudal  50,-14; 
Bnout  D.S  in  head;  eye  4,  1.8  in  {mntiMnilar  pert  of  .head,  1.5  in  interorbital  spaee;  baee  of  doreal  6.5  in 
l>ody;  base  of  anal  9;  length  of  ventral  4. 

Body  elongale,  the  sides  ciimpreewd  and  flftttened;  head  elongate,  subconic;  snout  moderalely 
elongate,  flattened  above,  and  somewhat  obtuse;  pye  anterior,  the  poeterior  margin  a  little  behind 
center  of  length  of  bead,  and  the  eyelid  somewhat  adip<>Be  in  front  above;  mouth  oblique,  equal  to 
eye,  the  maxillary  reaching  below  nasal  cavity;  teeth  small  an<l  sharp  in  the  jaws,  none  on  vomer  and 
palatines;  tongue  rather  small,  elongate,  somewhat  narrow,  rounded  an<l  free  in  front;  nasal  small, 
aliove  and  in  front  of  eye,  and  with  a  shallow  groove  lending  down  in  front  of  the  eye,  the  nasal 
flap  thick;  interorhifal  siiace  broad,  flattened,  or  only  slightly  concave,  like  the  top  of  the  head  in 
front;  giltrakers  in  moilerate  number,  rather  short,  less  than  the  gill-flUments  in  length;  peritoneum 
while;  scaler  large,  cycloid;  head  scale<l;  lateral  line  running  along  the  lower  part  of  side,  slopping 
behind  the  anal  a  few  scales  before  base  of  cawlal;  origin  of  dorsal  nearer  base  of  pectoral  than  tip  of 
upper  caudal  lobe,  before  the  anus,  nearer  origin  of  anal  than  bam  of  ventrale,  the  anterior  ]«ys  elon- 
gated; anal  iiimilar  to  dorsal,  the  anterior  ntys  the  longer;  cauilal  deeply  forked,  the  lower  lobe  much 
the  longer;  pecloial  very  long,  reaching  within  a  very  short  distance  of  the  base  of  caudal;  ventrals 
long,  reaching  well  beyond  first  anal  raya;  caudal  peduncle  deep  and  compreesed. 

Color  in  alcohol,  brown  above,  the  sides  anil  lower  surface  white,  washed  with  silverj';  p«4;torals 
deepbrown,  more  or  lens  margined  with  white;  dorsal  with  a  large  black  blotch,  othernise  pale  brown; 
caudal  pale  brownish;  anal  and  ventrals  whitish. 

Deflcrilteil  from  a  gravid  female  (No.  03507)  19  inches  long,  taken  at  Hilo  in  July.  We  have 
another  example  from  llilo  and  H  from  Honolulu,  'i  of  the  latter  taken  by  Dr.  Jenkins  in  1H89  and 
1  by  Dr.  Wood.  The  sii>edtT)  is  readily  recognize<l  in  life  when  skiuiining  over  the  waves  by  itt< 
reddish-brown  jiectorals.  It  is  iroinmon  in  the  sea  about  Honolulu,  but  tes  abundant  than  C.  flmiur. 
Emrq^ruAalUAuJiRaiiiBni.Nov.  Cumm.  Av.  Bd.  InM.  Bonnn.,V,  IK42.  S'Ji.pl.  38,  BabU;  Qilnther.Cat.,  VI.I9S.  18M:  I'oey. 
KynopKlH.  3H  anil  3K&,  IMW;  Liltkeu.  Vld.  Hedd.  Kalurh.  Forvn.,  «»,  INT6;  Jordan  &  Evprmann,  KlRheg  North  And 
Uld.  Amor..  1.  739.  t>i96;  KIciiKlachnvr.  Dunko.  Ak.  Win.  Wlen.  LXX,  1«M.  ai2  (HoiioJulii). 

<nh  and  Mid.  Arnvr.,  III.  2836, 1896;  JcDkioa.  Bull.  V.  S.  Fldi  Comm., 

9S.  OTpailurua  atrisi^nia  Jenkins.    Plate  25. 

Heail  4.H  in  length;  depth  5.5;  D.  15;  A.  10;  P.  14;  lateral  line  about  60;  scales  before  domal  fin 
^;  ticales  between  origin  of  <lonia1  an<l  lateral  line  V, 

Body  elongate,  broad  dorsally,  narrow  ventratiy,  broailest  just  in  front  of  base  of  peclonds,  where 
it  is  nearly  as  broait  as  the  depth;  top  of  |>osterior  portion  of  head  broad,  narrowing  toward  tip  of 
snout,  lionie  what  concave  tietween  tlieeyee;  interorbital  s|>acc  e<|ualing  distance  from  {lOBterior  inar^n 
of  eye  to  margin  of  opercle;  eye  large,  itH  tenter  anterior  to  center  of  head;  snout  less  than  eye,  some- 
what pointed,  lower  jaw  slightly  projecting;  maxillary  included  and  falling  considerably  short  of 
anterior  margin  of  eye;  pei'toral  reaching  lip  of  last  dorsal  ray;  ventral  rea4;hing  to  one-third  the  base 
of  anal,  its  origin  half  way  l)etween  eye  and  base  of  cauilal;  origin  of  dureal  much  in  advance  of  vent, 
itsdislaniw  from  first  caudal  ray  1.4  times  head,  the  long««t  ray,  the  anterior  one,  about  2  in  head; 
lower  lobe  of  caudal  the  longer. 

Color  in  alcohol,  <lark  purple  above,  light  lielow;  dorsal  fin  with  black  spot  about  0.7  <iiajueter  of 
eye  between  the  eighth  and  eleventh  spines;  caudal  and  ventrals  colorless,  unmarked;  ventrals  white, 
without  spots;  pectoral  rays  and  membranes  very  dark  purple  above,  the  rays  light  below,  the  mem- 
branes with  black  spots  on  anl*;rior  an<l  posterior  portions. 

One  Biiecimen  (No.  197),  13.5  inches  in  length,  was  taken  liy  Dr.  Jenkins  in  1880  at  Honolulu. 
Type,  No.  50713,  V.  S.  N.  M.  Another  is  in  the  tnuneum  of  Stanfonl  University,  taken  by  Mr.  A.  P. 
Lundin,  at  Knsai  (Strong  Island),  one  of  the  Carolines. 

.  i<.  FlHh  CoIDtn.,  XXII,  IKU  (EvpL,  -a,  IWS).  «36.  pi.  3,   Honolulu.     (Type,  No. 
CDlilns.) 
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Order  L.  ACANTHOPTERI.— The  Spiny-rayed  Fishes. 

Anterior  vertebne  unnioilifleil  anil  without  osHicula  auditus;  no  meeocorHcoid  and  mi  int«rclaviclpp 
(bo  kr  as  kiiowi));  border  of  month  formed  by  premaxillary;  maxillary  normally  dint inct  from  it 
and  always  present,  but  sometimes  <'O0Hsified  with  it;  gills  laminated;  shoulder-Kirdle  attached  to  the 
skull  by  a  poet- temporal,  which  is  normally  furcate  ami  ueually  not  cooffiified  with  the  akull;  hyper- 
coracoid  a:)d  hypocoracoid  distinct,  oeaiUed,  the  former  usually  perforate;  pharyngeals  well  devel- 
opeil,  the  lower  rarely  uniletl,  the  third  upper  pharyngeal  iargetit,  the  fourth  often  wanting;  pectoral 
actinoi^ts  always  prefient,  opercular  apparatus  complete;  gill-openinm  in  advance  of  the  |>ectorals; 
pectoral  fins  above  the  plane  of  the  abdomen;  ventral  fina  more  or  lew  anterior,  normally  attacheil 
by  the  pelvis  to  the  shoulder-girdle,  typically  with  1  spine  and  5  rays,  these  eumetimefl  wanUnn, 
sumetimea  without  spine  or  with  many  rsys,  or  otherwise  modiliett;  anterior  rays  of  dorsal  and  anal 
typically  simple  or  spinous,  but  all  the  fin  rays  often  articulate;  air-bliulder  typically  without  duct  in 
the  adult;  scaler  various,  typically  ctenoid;  lateral  line  usually  running  high.  To  this  group  are 
referable  the  great  bo<ly  of  existing  marine  fishes. 

Suborder    PERCESOCES. 

Ventral  fins  at>dominal,  i,  5;  branchial  arclies  well  developed,  tlie  liones  all  pn»ent  except  the 
fourth  sujierior  branchihyal;  thiol  superior  pharyngeal  niiicli  rnlargni;  lower  pharyngeals  distinct; 
ecalcH  cycloid;  pectorals  elevated,  about  on  a  level  with  the  u|)per  posterior  angle  of  Opercle;  spinouR 
dorsal  usually  present 

a.  t^lenl  line  Hunting:  teelh  snult  or  wantin);;  aillnkers  prewnt,  Iodr  ■iid  ulender. 
b.  Atiat  with  only  I  or  no  biihI  Kpitie,  w«ik;  liiKt  ilnml  with  3  lu  S  iilen<1(rr.  flexlhle  i^lnes:  hend  elonftitle:  verlebiw 

more  Ihnii&S:  Rlomach  nut  gluard-llke;  InlMlinc  ibiict AlhrHniiUr.  p.  137 

U.  Anal  wllh2or3ii|>lnai.MouteT;  Hrstdoml  wilh  4  slilt  efdnes;  hradKhortanil  bmadi  Ter«ebrK  Icwrrthan  ^s.  abMiit 

M;  Hlomach  Rizzaidilke;  intenUiie  lonji Mngilitlir.  p.  I3K 

OIL  Lateral  line  prcscm.  teeth  verTBtrons.  uiiBqiul;  Klllrakem  very  ilicirt  urubsolcte Hiihgrryiidr.p.  HI 

Family  XLIII.  ATHEKINID^.— The  Silvcrsidcs. 

Body  rather  elongate,  somewhat  compressed,  (-overeil  witii  scales  of  moderate  or  sinall  size,  which 
are  usually,  Init  not  always,  cycloid;  no  lateral  line;  some  scales  often  with  rudimentary  mucous  tubes; 
cleft  ot  mouth  moderate;  teeth  small,  on  jaws  and  sometimes  un  viimpr  and  palatines,  rarely  want- 
it^;  premaxiilaries  protractile  or  not;  opercular  bones  without  spines  or  serrature;  gill-openings -wide, 
the  gill-niembranetinot  i-onnecteii,  free  from  the  isthmus;  gills  4,  a  slit  beliind  the  fourth;  jweuilo- 
branchiic  present;  gillrakers  usually  long  and  slender;  brarichioetegals  5  or  (t;  <lorsal  fins  2,  well  se|M- 
rated,  tlie  Rrsl  of  3  to  8  slen<ler  flexible  sfiincs,  the  second  of  soft  rays;  anal  with  a  weak  spine,  similar 
to  the  soft  dorsal,  hut  usually  larger;  ventral  fins  small,  atxlominal,  not  far  liack,  of  I  Kiiiall  spine  and 
5  soft  rays;  {leclorals  moderate,  inserted  high;  air-bladder  present;  no  pyloric  civc»;  vertebne  niiiner- 
oos,  usually  about  23  i  23=4tt;  third  and  fourth  superior  pharyngeals  (^>nssified,  with  teuth.  Carniv- 
orous fishes,  mostly  of  small  eize,  living  in  great  «-hoola  near  the  slKtre  in  temperate  and  tropiial 
seas;  a  few  spei-ies  in  fresh  water.  All  tlie  eiiecies  have  a  silvery  band  along  the  side,  this  somelinjes 
unileriaiil  l>y  black  pigment.  Genera  about  15,  s[>ecies  60.  Ail  that  are  large  enough  highly  valueil 
as  foo<l,  hence  the  common  name  of  "fishes  of  the  king,"  Pesiadosdt-l  Rey,  or  PesceKe,  orPeixe  Rcy. 

Only  one  genus  of  silversides  is  known  from  the  Hawaiian  Islands. 

0«nm  SO.  ATHZRIKA  (Artedi)  Unnau.     Tba  Tnaxa. 

Bmly  oblong,  compresseil;  mouth  large,  terminal,  obll(|Ue;  jaws  alHiut  equal,  their  e<Iges  neariy 
straiglil;  maxillary  extending  to  front  of  eye;  premaxiilaries  narrow  jKJiileriiirly,  Blriingly  protractile; 
villifomi  teeth  in  bamls  on  jaws,  vomer,  and  palatines.     Hjiecies  numerous,  mostly  European. 
.irVriu  (Artedi)  Unnsiu.  gyat.  Mftl..  Ed.  X.  316. 17.SS  (hrpMui). 
Vmbnu  Boiuparte,  FauIiH  Itallca,  ISS6  (no  type  Indicated). 


,GoogIe 


1S8  BDLLETIir    OF  TBK    VHITED    BTATES    FISH   COMHISSIOIf. 

96.  Atherina  inBulanun  Jordan  <S[  Evtriiiann.     Fij^.  47. 

Hea<l  4m  Icnf^h;  depth  4.75;  ^yelHnht^l;  Hiii:iut4;  iiiUrorbilsl  2.8;  iiiaxilUry2.-'>-,  iiiBJulible 2.2; 
D.  vi-i,  II;  A.  17;  Rcalex  4tl,  ti  rows  fmm  anterior  Itast-  iif  an&l  iipwanl  anil  forwunl  ti>  H|>iii(>iis  ilorval. 

Boily  obloii)!,  I'oiiipreKM.il;  heail  triangular,  the  sJdeH  i^miiprexseil,  top  tiat;  mouth  latve,  iibliipic, 
maxillary  reat^hing  front  of  |)u|iil,  lower  jaw  iiicludeil;  tcetli  in  rattier  bniad  villiEonii  Itanils  uii  jawt^, 
vomer,  and  [lalatines;  Interorbital  H|>ace  very  broad  ami  flat;  tinout  broaii,  triinual«;  origin  of  Hpinous 
donial  Hiightly  i>oet«riur  to  vertical  at  vent,  slightly  nuarer  tip  nf  enout  than  haiu  of  i^iidat;  longest 
dorsal  »i>ine  about  2.4  in  head,  reachiDK  ntjarly  to  vertical  at  front  of  anal;  distance  betwet.>n  apinuus 
and  Hoft  doTBBis  eiiiial  tii  iliatanue  from  tip  of  snout  to  middle  of  pupil;  edge  of  soft  donvil  I'oncace, 
anterior  rays  somewhat  produced,  their  length  1.9  in  head;  last  ilursal  ray  about  one-half  luu)fer  than 
one  preee<ling;  base  of  soft  dortial  l.K  in  head;  origin  of  anal  cotisiderably  in  advance  of  that  of  t<o(t 
diirsal,  the  tins  similar,  anterior  rays  about  1. 7  in  head,  liase  of  anal  1.3 in  lie«d;  caudal  widely  forked, 
the  loU»  eifual;  ventral  HhoH,  barely  reaching  vent;  pei'toral  short,  broad,  and  slightly  falcate,  il» 
length  about  1.4  in  hwkl;  Hcalw  large,  thin,  anil  dei!|>,  19  in  front  o[  spinous  dorsal.  U  rows  between 
the  ilonsds  and  9  on  median  line  of  ivudal  iieduncle. 

Color  when  fresh,  clear  olive^reen  with  darker  eilges  to  si'ales;  lateral  strij)e  steel-lilue  above, 
lading  into  the  silvery  l>eliy;  fins  uncolonxl. 

Color  in  alcuhol,  otivai^iiiis  aUive,  silvery  on  sideM  and  Insliiw;  sealeH  of  back  and  upper  part  of 
side  witli  numerous  eioall  round  coSee-bruwn  s|ieeks,  disi)OHed  chiefly  on  the  eilgcs,  uiedian  line  of 


Imck  with  a  darkish  Hlritie;  niid<lle  of  side  with  a  hnwd  silvery  Iwnd,  plumheourt  aliove,  eti[)ecially 
aiilcriorly,  more  Niivery  lielow;  lop  of  head  and  snout  with  numerous  dark  brownish  or  hlack  ppei-kp; 
Hiili-  of  heail  silvery,  [i|>en.-le  siiniewhat  dusky,  sides  and  tip  of  lower  jaw  dusky;  dorsals  and  caudnl 
8oiuewliHt  dusky,  olher  Hns  imle;  |M>cti<ral  wilhinitdark  lip. 

TliiHHiuall  fish  is  coiuinrm  InHide  the  n>ef  in  shallow  Iwys  everywhere  in  Ibu  Hawaiian  IslanilH. 
Many  individuala  were  seen  off  the  wharf  at  Luhaiiia  on  Maui,  liur  i-oilec-tioiis  of  I'HH  conUin  'JO 
Hixi-imcns  fi^iin  Kailua,  from  l.ri  to  ;t.5  inches  long;  43  from  llilo,  1.5  to  2.25  inches  long;  and  1  [mm 
Ifonoluhi.  2.25  inches  in  leiiglh.  Numerous  sjieciruens  were  obtaineit  by  the  .l/hn/rwa  at  Honolulu  in 
IINI2.  one  of  which  is  taken  an  our  ty|ic  anil  three  nllierH  as  cotyjieH. 

TyiK-,  No.  liOHlH,  V.  f*.  N.  M.,  4.25  inches  long,  obtaineil  liy  the  ,IW-i(row  at  Honolulu.  ColyiKv, 
X.I.  2741,  r.  IS.  F.  C,  ;t.l!  im-hes  long;  No.  2:(02.  .\ni.  Jlus.  Nat.  Hist.,  3.9  inches  long;  and  No.  mn, 
Fielil  Col.  Mils.,  3.5  inches  long,  all  (Ml!ei:Ii-d  at  Honolulu  by  the  AlUaro^. 

.llllfTlmi  >r.>»J<irNiiiJ»r>IailA)i:ri:niutnii,  Bull.  IT,  !).  l^h  Cumni.,  XXII.  IW.:  (Apr.  II,  lani,  170,  Hanslulu  (KhIIuh:  Hllo), 
Jcrikliin.  o|i.  ci[.  (Sriil.  a,  IDtni,  43T  (Honolulu):  Snydur.  up.  cil,  (Jan.  19,  ISOl),  5-J3  (Lafwii  IkIbqiI,  AUiatntt 
BlalloDN  »8SI,  3860.  »87U.  and  3M&). 

Family  XLIV.  MIIGILID^.— The  Mullets. 

Body  oblong,  more  or  lessccimpretwed,  ciivered  with  rather  large  cycloid  scales;  no  lateral  line,  but 
the  furrows  often  ilee|ione<l  on  the  middle  of  each  K'ale  hd  ni<  tii  form  lateral  ftreaks;  moulh  small,  the 
jaws  with  small  teeth,  or  none,  the  teeth  various  in  form;  premaxi Maries  protractile;  gill-openings 
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wi<tp.  the  membranes  iieparak-,  Five  from  the  i^lhnius;  hranchira'tetralH  5  or  R,  tci'lraken  Ionic  end 
glender;  (tills  4,  n  alit  lN.'hiiiil  fourtli;  p»eiiciiibraiK'iit:i'  lary;  2  short  clnrwi  BnB,  wdl  separated,  the 
^interior  H-ith  4  sliff  Kpiiies,  the  last  imeot  whiehia  miidi  shorter  than  tin-  utliem;  wiimil  iloma]  Innfccr 
than  the  fimt,  similar  to  anal;  anal  Hpines  2  or  3,  grail iiatcd ;  ventral  tiiif  alxlnminal,  not  tar  back, 
ronipoHCil  cil  1  spine  ailil  5  rayHi  cauilat  fnrked;  air-blailder  lai^.  fimjile;  inttetinai  <'anal  long; 
peritiineiim  nxually  bltu'k;  vertebne  24.  (ieiiera  8  or  10,  species  alxiut  100,  inhabiting  thi?  fresh  watcr:^ 
Mid  roastM  of  warm  regiiitiK,  feeiling  on  organic  matter  contained  in  mud.  "In  the  ttenae  Htigil,  a  mii- 
Milerable  indigestible  portion  of  the  tatter  if  swallowed,  arid  in  onler  ti>  prevent  larger  IxKlieii  from 
|ii.-«<ing  into  the  stomach  or  sutwlances  fnmi  pawing  through  the  gill-openingti,  IIich;'  finhett  have  the 
oiyans  of  the  pharynx  modifieil  into  a  lilt«ring  a]>i>aratuB.  They  take  in  a  ijuantity  of  i«iid  'ir  nind, 
ami,  after  having  worke<l  it  for  some  time  l>etweeii  the  pharyngeal  iHinex,  they  eject  the  niughest 
■ihI  indigi-stible  portion  of  it.  The  upper  pharyngeals  have  a  rather  irregtilar  form;  they  are  slightly 
STi-hed,  the  convexity  lieing  directtd  toward  the  pliaryngeal  cavity,  tailoring  anteriorly  and  broad- 
ening ponterioriy.  Tliey  are  cuatetl  with  a  thick  Hoft  membrane,  which  reachen  far  lieyond  the  tnar^n 
of  the  U>ne,  and  is  studdtil  all  over  with  minute  horny  cilia.  Kach  lironchial  an'h  in  (imvided  with 
H  iwrieu  of  lung  gillrakera,  which  are  laterally  l)cnt  downward,  each  series  closely  Btting  to  the  sides 
of  the  ailjoininK  arch;  ttq^ther  they  constitute  a  ficve  adndrably  adapted  Ui  {lennit  a  transit  for  the 
water,  retaining  at  the  same  time  every  solid  substan<*  in  the  cavity  of  the  pharynx."     (Uiinther.) 

1.  Jnm  without  true  leelli:  biibI  niiluvi  S. 
^  Oiliil  nllh  H  wi-ll-devcloiwl  wllpow  eyctM  vhvitIiik  pan  at  the  IrLs;  t>l1lii  alemlor,  in  imi:  or  tvw  wricn;  cltli  id 

moiKh  rhh'Br  antcriur Jfufrf/.  p,  139 

U.  orbil  wllhnul  (IbUlni'l  adlpme  vyvlM;  cklt  n(  iiiuulh  liilenil;  liiwtrr  jaw  imrrow,  thv  ui>tHT  rtrry  Ihlrk  una  vvci 

pcotnu'lMe:  cilia  broad,  in  manr  xeriui,  pavemcnl-ilki; (Vi.rniniiHiTff,  p,  iW 

•HI.  XnutI  tvcth  in  1  or  Z  «cTiea  In  the  apjKt  juw.  anil  hhiivIIiik-s  in  Ihv  lower  and  iin  Ihe  palmti-:  no  Hdi|>ow  cyeilii;  anal 
^ln<H3 WjlJiw,  p.  HI 

0«B1U  >1.  mOIL  (Artsdi)  linnBni. 

Body  obkinii,  somewhat  compreiwed,  covered  with  large  si-ales;  heail  large,  i-ouvex,  w^leil  alMive 
Mtid  un  sidee;  mouth  small,  snbinferior,  the  lower  jaw  angulated;  jaws  with  one  or  a  few  veries  of 
"iiiirt,  Bexible,  ciliifonn  teeth;  no  teeth  on  vomer  or  jialatines;  eye  large,  with  a  laixeBili]H>!'e  eyelid, 
which  is  little  rleveloped  in  tlie  yuimg;  stomach  muscular,  like  the  gixzard  of  a  fowl.  IS|ieineH  very 
iiunieniDS,  living  on  nm<l  an<l  running  in  great  schools  along  the  shores  and  in  brackish  lagoons  of  all 

J(></ii{AnedL)Unn[eiis.8>-Et.  Nal.,  Kd.  X.316,  UM  ir>pl,al>u). 

97.  Huffil  ceplialua  LinnH>us.     ".Iftt'i-iimn;"  Midlet.     Fig.  iH. 

H.«d  4  in  length;  depth  4.2;  snout  4.2  in  hea.1;  eye  3.9;  1).  iv-i,  «;  A.  iii,  H;  scales  40,-1.1,  Irans- 
venie  series  count  I'' I  from  anus  upward  and  backward  to  soft  dorsal;  ilnrsal  spine  1.75  in  head;  soft 
dorsal  l,t)  in  head;  suterior  I lase  of  spinous  dorsal  midway  tietween  end  of  snout  and  tiose  of  caudal. 

B(Kly  oblimg,  rather  robust,  slightly  conipressi^l ;  head  suliconic;  lower  jaw  slightly  included; 
maxillary  hidden;  no  teeth,  except  a  single  row  of  very  small  teeth  in  outer  fleshy  |iart  of  upper  jaw; 
jaw  narrow,  the  distan(«  from  the  syuiiihysis  to  posterior  e<l^  of  lip  lieing  e(|Ual  to  greatest  width 
of  mouth;  eye  anterior,  moderate,  the  adii>ose  lid  covering  entire  eye  except  pupil;  head  scaly;  soft 
dorsaland  analalmoHt  nakeil;  soft  dorsal  <:»ncave;  anal  similar  tti  dorsal  but  not  so  <-oncave;  caudal 
deeply  (orkeil,  upjter  lobe  slightly  the  longer;  [lectoral  not  ijnite  reaching  to  spinous  dorsal. 

(>>lor  in  life,  from  a  10.5-incb  sjiecinien  (No.  02<KII))  taken  at  Honolulu,  bluish  gray,  wliite  l>elow; 
rheeb  dusky;  spinous  iluraal  and  |>ectoral  <lusky;  caudal  pale,  linely  dusle<l  with  ilark  siHt'ks,  edges 
dark;  anal  sparsely  dusted;  ventrals  white. 

Ten  specimens  from  Honolulu,  front  1.5  to  10.5  inches  long,  and  3  sfieciniens,  3.7o  to  4.75  Indies 
long,  from  Kailua.  V,'e  have  also  examine<l  a  nuudwr  of  s[ie«>iniens  colleclol  by  Dr.  Jenkins  at  Hono- 
lulu in  IKSS  and   1  tipccimen  10  inches  long  collectol  by  R.  C.  Mcliregor  on  Molokai  in  March.  IflOO. 

This  s|>ecieB  of  mullet,  the  innii  nam  of  the  natives,  is  perhaps  the  most  abundant  »iid  important 
(oul-lieh  of  the  llawdiian  Islands.  It  is  the  species  which  has  recei  veil  most  attention  fnim  the  natives 
in  the  way  of  protection  and  cultivation.     The  nmllet  ponds  have  been  an  institution  of  importance 
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ever  Bince  the  days  of  the  earlieKt  kiri)^.     A  full  diei'usiiion  of  this  Huhjei't  is  given  elsewhere  in  this 

We  are  unable  tii  tinii  any  <1iKeren<«  t)etweeii  tlie  Hawaiian  nmn.  amn  mill  the  striped  iiuilleta  o( 
the  I'nili-d  States,  Jajian,  Chile,  or  Ihe  MeOilerrftnean.  If  <)iBerent  from  any  of  these  it  is  distinct 
from  all  and  should  receive  a  new  name. 


PlQ.  4K,—Ktiga  aplialat  Linnaila;  a[U.T  JuMhii  anil  Krermsiin. 

MugU  fejAtUiu  Llnmeus.  S3^1.  KaL,  Kd.  X.  316.  17M,  European  Ocean  (tHwd  nil  Arteill):  Jonlaii  Si 
Mus.inR4.2i»:  JurdanA  Evenannn.  Fiih.  Nurlh  and  Mid.  Amcr.  I.MI.lfW:  J pti kin*.  Bull.  I 
IWZ  (Sept.  23.  IMS).  43S  (Hnnnlulul. 

Mvgil  nJftnta  LinnKU!>,  Sj-hI.  Nat.,  Ed.  XII.  fiao.  ITiiG,  Chaileitoa,  S.  C.  (('«11.  Dr.  <iarden 
insa:  Knyder,  Bull.  tl.  3.  piRh  romm..  XXII,  IWJ  (Jan.  1»,  1901),  .US  (WaJmea,  K 
Honolulu;  Station  SS44  ofl  snullipm  iiaat  ol  Holokat). 

MugU  tang  Bloch.  Ichlhyolncla.  XI.  1S4,  pi.  X9A,  1197.  Quinea.  Tranquebar. 

JfufftflrfiimfrrtBloch.  op.  oil.,  IM.pl,  B8fi,  1797.  St.VlnceDt.  W.  I.  lonadmwing  by  Plumter). 

XugUonirFOnliU.Ittd  Sea. 

Muffa  rrjihalolvt  Clivicr A  Valtncivnucg.  Hist.  NaL  Polie.,  XI,  Ml,  IS3A.  Pondicbeny. 

ifiil7iJ  lineatm  Mitclilll  In  Cnvler  A  Valenciennes.  Hist.  Nat.  Puin.,  XI,  W.  1836.  New  York. 

JftWflra'WBfWKTpffTBchudi,  Fauna  Peruana,  Ichlh.,  a),  1JM5,  Peru. 

Miigl'  berlanilleri  Gilanl,  U.  8.  and  Mei.  Bound.  Burr.,  20,  pi.  10,  ifp.  1  lo  4,  IHM,  St.  Joaepha  liland.  ladiaaola:  Braioa 
SanllBCc-,  Bruca;  Oalveatoa;  all  en  th«  coast  of  Tenaa  (cotl.  U'tlrdeoinnn.  Clark,  and  Kennerly). 

Kuga  murraNNa  Sleindachncr,  Ichlh.  Bcitrgge.  III.  6H.  pi.  VUl.  1S75,  Aeapulco  (nu  lullpiiw  eyelid  Hhown  on  pta(e). 

Uiigll  nphoMtit  Eydoux  &  Soulcyet.  Vny.  Bonlte.  I,  176,  pl.  4, 1841,  Sandwich  talanda;  !>lreel<.  Bull.  V.  S.  Nnl.  Huh..  No. 
7,78.  IK7T{!1unolu1iO. 

jrH!7iJni.AnJut,  Ciivler&ValcnclenncH.  HlM.  Nat.  I-dni..  XI,  19.  IS36  (Hediicrmnennl. 

Mt,gtli!«tnlkrri.C,\\\,  Prw.  Ac.  Nal.  Bi-I.  I'hila.  \Ma,  IG9  (western  caastoICeiitnil  America):  nolo!  Stellidacliner. 

MvgU  dabala.  GUiither,  Fim-lie  der  SIldHee.  VI.  2U.  plalc  CXX,  fls-  a.  1K77  (Hawaiian  l!<land»:  i;ilntlirr.  Shore  FIsheH.  Chal- 
lenger. «1.  IIWO  (Hilo,  Hawaii);  Sleindni'hner.  Dcnks.  Ak.  Wiw.  Wien,  LXX.  1«M,  »ll  (Honolulu):  not  ot  Giinther, 
Cat..  1I1.4!M.  IMl,  airpccicHlromrlveraof  wiMlom  Auslralia. 

JTiv"  ttlaartii.  Fowler.  Proc.  Ac.  Nat.  8cl.  Phila.  1900,  SOD:  ibid,  Proc.  Ar .  Nat.  Si-I.  Phlla.  1W3,  713  (Sandwich  Islands);  not 
ofUUnlher. 

OeiiDt  92.  CKSHOXDOIL  Oill. 

Cleft  of  mouth  lateral;  lower  jnw  ntirrow;  dentiform  i-ilia  in  very  many  serie?,  broad,  flat,  and 
somewhat  jwved;  upper  Hp  very  thiek;  nn  adipose  eyelid.     Small  mullets  of  (he  tri>|)ical  shores. 
ClaniomuiiUUm,  Pn«.  Ai-,  Nat.  Scl.  Phlla.  IMS.  IfiS  (ifroiwwi.l™*). 

96.  Chsenoinugil  clisptalii  (Eydoux  A  Sonleyet]  "  Uoudn."     Fig.  49. 

Head  4  in  len^flh;  depth  3.9;  snout  :!.75  in  head;  eye  3.4;  D.  iv-i,  9;  A.  ill,  10;  sen  lea  43,-13. 

Body  robust,  more  (■(imprei'sed  |iosteriorly;  head  nioiterale;  snout  suhtimic,  rather  pointed;  mouth 
slightly  oblique,  its  fleft  deeper  than  long;  niaxillary  entirely  hidden;  front  part  of  upper  lip  very 
thick;  lower  margin  of  each  lip  ci)vered  with  rather  strong  papillic  or  weak  pe<'tinate  teeth;  lower  jaw 
jncluded,  rather  narrow;  no  teeth  evident;  eye  large,  anterior;  inlerorbitttt  space  convex,  2  in  head; 
first  doreal  spine  2  in  head;  soft  dorsal  and  anal  slightly  convex;  caudal  forked,  lower  lobe  the  longer 
and  heavier;  ventrala  truncate;  pectoral  falcate,  1.3  in  head. 
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Color  in  alcohol,  dull  olivareoiiR  above  with  Hilvery  refloctione  grwliially  failing  into  li^liter  an<l 
l)e<'aming  whit^  on  belly;  tiip  of  heait  and  snout  brown;  lni1i<'!itions  of  l>rovn  nn  of>erclet<;  ilonial, 
rautlal,  and  pecb>ralH  littsky,  pei^toralf  the  darkmt;  other  fioH  pale. 

Ki^ht  npeciniens  1  tn  9.2  inches  long  from  Honolulu;  33  fn)m  1.2  to  6.5  inches  lon^  from  Kilo, am) 
IS  epecimens  from  2  Ui  4.5  inches  long  from  Kailua.  We  have  also  exainine<l  several  apeciinens  taken 
by  Doctor  Jenkins  at  Honolulu  in  18ft9. 


Fig.  19,—aantomtigUrhaiilalil  (Eydoux  £  Ruiileyet). 

NiiinJribi/idiluEydoiix  ASonlcyet.  Vuyngt^Bnnlle.  Znci],.  1,  171.  pi.  1.  Dg.  I.  IH41,  Hawaiian  lalands. 

Mftui  ( A'nnnysFiK)  trlalrrl  Sulndaphner,  Ichth.  BellrSKe.  VII,  Ih  Hllz.  Ak.  Wlw.  Wli-n.  IJCXVII,  1II7H.  :1h1.  Kinismlll  itnil 

Hawaiian  lalanda. 
a*wm«iril  nuMplaU  Jenklnii.  Bull.  U.  s.  F^h  Cumm..  XXII.  1902  (Keptember  23. 1903).  KH  (Hotiohilii). 

Oniiu  SS.  KTZUB  Ofinther. 

Cleft  of  month  extending  on  siiles  of  snout,  but  not  to  orbit.  Small  teeth  in  a  single  Beriw  in 
upper  jaw,  and  sometimes  in  lower  and  on  palate.  Upper  lip  not  partirularly  thick;  anterior  margin 
of  mandiblf  sharp.     Anal  spines  3. 


90.  Hyxus  pacificus  l^leinilacbner. 

tleait  about  4  in  length;  depth  nearly  4;  snout  4  in  head;  D.  iv-r,  8;  A.  in,  8;  scales  39  or 
40,-13.5,  about  24  scales  befoie  the  dumal;  head  moilerately  small,  the  greatest  depth  about  1.4  in 
length;  greatest  breailth  between  opercltis  about  1.6  in  length  of  head;  u[i|ier  profile  very  Blightly 
curveil  to  origin  of  second  dorsal,  then  falling  enddenly  the  length  of  Ihehaseof  tliiHfin;  eye  with  well 
ilevelo|ie<l  UiIh;  upper  lip  moilerately  small;  mouth  <-left  a  little  longer  than  bmait;  preorbital  with 
the  tower  and  posterior  eilge  senate;  between  the  ]awsal)and  of  Hnialt  movable  teeth,  those  of  the  outer 
row  larger  than  those  of  inner;  origin  of  first  doreal  a  trifle  nearer  liase  of  <aiidal  than  tip  of  snont, 
the  Rnt  dorsal  moderately  strong,  a  little  more.tlian  1.G5  length  of  head;  raudal  a  tittle  longer  than 
heail,  length  of  its  middle  raye  about  1.6  times  length  of  head;  ventral  flap  shorter  than  half  length  of 
fin;  a  dark  Itaml  alongu|>per  edge  of  pectoral.  Length,  5.85  inches.  I^^ysan.  (Steiiidaehiier. )  This 
itpeciea  is  known  from  Dr.  Steiiidachner's  description  only. 
Mfnrparifrat  fteljiaafhBfT,  Denkx.  Ak.  Wiai.Wten,  LXX,  1900,600,  Layaan. 

Family  XLV.  SPHYR^NID^.— The  Barracudas. 

Bcxly  elongate,  subterete,  covered  with  small  cycloid  Hcales;  heail  very  long,  pointed,  pike-like, 
acaly  al)ove  and  on  sides;  mouth  horizontal,  large;  jaws  elongate,  the  lower  I'onsiilerably  prnjei-tiiig; 
npper  jaw  nonprotractile,  its  bonier  formed  by  the  premaxillariea,  l>ehind  whiiJi  are  the  broail  max- 
illaries;  large  sharp  teeth  of  unequal  size  on  both  jaws  and  )>alatines,  none  on  the  vomer;  usually  a 
very  strong,  sharp  canine  near  tip  of  lower  jaw;   opercular  lx>nes  without  spines  or  serratures;  gill- 
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oiienintn*  wide,  the  ^ll-iiienihranex  not  unit«v),  (tve  fmni  llie  ixthtntw;  Kiltrakerx  very  eliort  or  obsolete; 
hranHiiotteKalH  T;  gilU  4,  a  taltt  bt-liinil  the  Timrth;  iiseiiilo^raiirhiie  well  <h-vel<>pe<I;  air-blaililer  laiye. 
biliin-nte  imtt^rioHy;  many  pyloric  nrea;  lal<^ral  line  well  fleveiope<l,  straight;  jiectoral  tins  short,  placed 
in  or  bfliiw  line  of  axitt  of  bo<ly;  ventralH  i,  5,  Hbdoniinal,  In  advance  of  middle  of  body;  l^ret  dorRal 
over  vcntrals,  of  5  rather  Ntout  spines;  secon<l  dorsal  remote  from  fimt  dorsal,  xiinilar  to  anal  anil  oppo- 
hIi^  tu  it;  iramlal  fin  forkeil;  vcrt^hrii'  24;  timt  HU|>erior  phnrynKeal  not  prencnt;  second,  thinl,  an<l 
fourth  n>pamle,  with  tectli;  lower  phnrynKealK  H<i|>arat<'.  A  niiiKle  KeniiH  of  almut  20  sperit^a;  <'arniv- 
rirooH,  pik<'-like  tiflhex,  nfleii  of  lar^e  Hi7,e,  ai^tive  and  vorarloun,  inhabiting  warm  xeas,  many  of  them 
hi)cbly  vHliu^l  as  fiKKl. 

0«uDi  >4.  IPHYKSVA  (Art«di)  Bloeh  ft  Sohtieidar. 

Cbaraderx  of  tlic  ficnu:'  inchideil  alx'Vf. 

iphncfdiT.  Sym.  Irhlli..  IU9,  ISH  (fpftBrjiTtn). 


100.   SphyTtBna  snod^aasi  Jenkins.     "Ki'ihi,"     Fir.  50. 

Head  3.25  in  lenti;th;  depth  G..>;  «>yeT.:l  in  head;  snont  2.1-  I)  v  i  ^-  \  i  »' Hcalet<ll-lt5-9  loniccst 
ilorHal  H|iinel{.l  in  heacl,  ray  2,5  in  h<-ail;  anal.2.4;  ventral  3.2;  pei  t  ralZ9  terorl  tal4  nearly  twi  -e 
vertical  diameter  of  eye;   maxillary  2.2,      Umly  and  head  nyularly  t  b  f  m      lo    er  jaw  j  rojecl  or 

l>eyo    1  I  PINT  a  J  stan  v  eij  lal  I 

two-lh  nis   I  a  neter  of  |  up  I    1 1 

H   nt,      ot   term    atetl   I       HeBhy 

a|]K>n1a);pn     e  c    xl  )!i  tlv        ate 

lar    r  an  1    a  ter    r      ntrn  rl  tal 

s)iace    flat      max  llary     reai  I     g 

fntt     f   e>e     ruIh  rl   tal    Hcal  d 

nbo  t   18   ro\8     f     ert   al   fl-alea 

tro      e  e  t"   else  of  |  reo[ieri.l      S 

r  WH     n  o|ier  )e    th  lee  of  ojunte 

enlartn-d      rest    ot    head     naked 

ogiertle  w  tho  it  b|  n  -h  t    t  w  tl  1 

or  2   1 1  nt   flex  1  le  \«   nti     ea  I 

B  le  of     f|)er  jaw  w  th  2  I  n^ 

Kharp,  canine  ttfth  in  front  and  T)  or  0  nearly  an  lar^  bnt  brr  aler  teetb,  erowing  ^raduall^  smaller 

IHinteriorly;  liiuer  juw  with  2  lart:e  anterior  median  t<vlh  similar  lo  anterior  teeth  in  upper  jaw  and 

hack  of  them  a  Kiijgle  nerioi  of  about  15  smaller  teeth  on  each  jaw;  cecond  and  third  dorsal  spines  the 

lon);ei4t;  caudal  lorke<l,  lolies  equal;  anal  fin  slitrlitly  iH-hind  poft  <lon<ul,  the  2  similar  in  form;  lateral 

line  slifrhtly  decurveil  on  biHly  l^fore  second  dorcal,  posterior  part  straiiiht. 

Color  in  life,  dark  olive-brown  aliove;  Bide  sllve^;  abont  20  very  faint  short  bla<'ktHh  l)arH  just 
almve  lateral  line,  their  <lei>th  about  4  rows  of  ei-alee,  the  bars  rather  wider  than  tho  silvery  inter- 
spaces; membraneoiiH  eiljfe  of  otH-rcle  jet  black;  first  dorsal  blackish,  secoml  with  a  jet-black  central 
blotcli,  the  tijis  while;  mudal  black  with  white  tips;  anal  like  the  seoond  dorsal,  the  blackish  blotch 
fiiinter;  pectoral  dusky  at  liase;  ventrals  white;  yoimg  with  13  dark  crosslmrs. 

l)e»Tiption  from  a  specimen  17  inches  long.  We  have  5  speftiiiiens  13  to  18  inches  long  from 
Honolulu,  one  K.25  inches  long  from  Hilo,  0  alx>ut  fi  inches  long  from  Walaliia,  and  one  very  larp.- 
example  (Mi>.  0451.'>),  Xt  inches  long,  from  Honolulu.  8i>ecimenH  4  to  6  feet  in  length  were  seen  in 
the  market  at  Honolulu.     Thii>  is  a  large  voracious  sjHH'ies  of  wide  range,  entering;  the  otien  sea. 


Fin.  m.—Sphprmn  nmlgniof  Jenkliw:  [mm  the  tfpe. 


ma  eommrriimil.  Fiiwler,  PrOf.  Ac:.  Nnl.  »'l.  l-hila.  1«I10.  ^11  I  Hawailatl  Ixtumlo);  Ji'iikln-.  Bull.  I'.  8.  FlHh  K 
XXll,  1*K  (Mrpl.  as,  IWBI.  4;W  (H..iu.1ii1ii);  Mny.ltT.  •>\>,  .'U.  (Jan.  19.  1B1H),  lea  (Honolulu). 
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DenkB.  Ak.  Wins.  Wlen.  LXX,  fiOO.  1900  (Honnliiln):  nr.l  .it  Rtt|.p.-ll. 

101.  8phyr«BiiB  helleri  Jenkinx.     "Aoii-nim."     Fig- 5'- 

Hoftii  3.1  in  length;  deplh  7.H;  eye  6.1  in  lieail;  snout  2;  maxillary  3.1;  inlen)rl>i(al  ft,  Htiichtly 
greaUr  than  vertit'al  iliameter  nf  eve;  D  v~i,  it;  A.  i,  8;  scaleH  14-i:jri-in;  13  ruwx  of  Kaltw  tm'jire- 
operrle,  14  on  opercle;  longeal  ilursal  spine  3.8  in  ht-ad;  ray  4.5;  lon^^nt  ttiml  ray  3.H;  jiet-Uinil  '.i.ft; 
ventral  3.6. 

BiMty  lontt  and  slender,  the  head  tapenng.  the  snout  long,  tlm  lower  jaw  prujet-ting  nearly  the 
wiilth  of  papil  beyonil  upper,  terminating  ii)  a  tleshy  appendage;  eye  large,  poMttrior;  maxillary  not 
iraching  eye,  l>eiiig  Re|>arateil  from  il  by 
a  dlstan<«  about  e<{ual  to  diameter  of 
eye:  operrle  without  Bpines;  2  sharp 
ouiine-like  teeth  hooked  backward,  the 
iwonii  the  larger,  on  the  front  row  of 
np|ier  jaw,  hack  ut  these  on  each  jaw 
5  or  6  similar  teeth  Ijent  inward;  2 
large  close-aet  t«eth  like  those  in  upper 
jaw,  in  meilian  part  of  lower  jaw;  l>act 
nf  these  on  earh  rade  a  row  of  15  to  18 

smaller  l«elh;  distances  l>etween  o<-ciput  y^„_  f.i.-.<<phvTmm  Mien  JeiiLin-;  from  the  type, 

■ml  ftrnt  dorsal  fin,  firgt  doraal  anil  sec- 
ond dorsal,  anil  second  dorsal  and  last  vertebra  equal,  and  eat^h  ei|nal  to  iliatanee  fnim  tiji  of  snout  to 
posterior  mai^in  of  eye;  insertion  of  ventrals  below  front  r>f  first  ilorsal  fin,  two-thinlf  of  eye  liehind 
tip  of  perioral;  cauilal  deeply  forkeil;  anterior  base  of  anal  on  line  with  that  of  <li>rsa1. 

Color  in  alcohol,  brown  above,  with  bluish  silvery  n-llei-tions,  IfeiNindnK  lighter  Ih'Iow.  while  on 
belly  and  lower  part  of  siile;  spinous  dorsal  (rolor  of  lmi;k;  soft  ilorsal  (jale,  caiiilal  diiwky;  anal  and 
ventral  pale;  pectoral  dusky. 

Sis  Bpecimens  from  Honolulu  13  to  2(i  inohes  long,  and  2  from  Ililo  24  inches  long.     This  Ikh  is 
very  ahundant  in  the  mullet  ponils,  where  it  is  destnii-tive  to  the  timllt-L     It  reaches  but  a  small  Hiite. 
and  is  rarely  fonnil  except  near  shore. 
.'^yrrwiMb-ri  Jpnkln)^  Bnll.  IT.  B.  Pl>li('.nrnni..  XIX. 
r.  H.  Nat.  MllK.):  JenWlw.  Bull.  V.  S.  Fish  Com 

Suborder  H YPOSTOMIDES. 
Cliaraclers  included  with  those  of  the  fidlowing  family: 

Family  XLVI.  PEGASID^. 

Boily  entirely  covered  A'ith  Iviny  jdaUs,  ankyloseil  on  the  trunk  and  movable  on  the  tail; 
barliels  none;  the  margin  of  the  up)icr  jaw  formed  by  the  inlermaxillaries  and  their  rul.ineouK, 
pnihmKation,  which  extends  downwanl  lo  the  extremity  ol  tbe  maxillaries;  gill-rover  formed  hy  n 
large  plate,  iioiiiologous  to  the  opercle,  prtH)]K!n-le  and  snliopprcle;  lnteroi>ercle  n  long  finp  Imne, 
hidden  U-low  the  gill-plate;  one  rudimentary  branch iostegn I;  the  tiill-]iluto  imiteil  with  the  iHlhmiix 
by  a  iiarmw  membrane;  gitl-opening  narrow  in  front  of  liaseof  [lectund  fin;  gills4,  taincUalcd;  [wudn- 
>)tin<-libi'  and  air-bladder  abnent;  one  short  dor>«l  and  anal  fin,  opjH>iiie  to  eai-li  other;  ventral  HIl^< 
jireeenl;  ovariaA  sacs  closeii. 

0*iiiM  M.     PBOABtri  LinDBDU. 

This  fienns  contains  those  species  of  PegimuliR  which  have  thi'  tail  short  and  not  attenuate  and 
conipnwieil  towant  the  tip,  and  in  which  the  |M>ctoral  rayn  are  all  slender  nnd  Himple,  none  of  them 
Hpine-lihe.    The  single  Hawaiian  species  of  this  gi>nus  is  fully  described  hy  Dr.  Gilbert  in  Section  II. 
tV^Foiw  IJnnsiifl.  SyM.  N'at..  Xll,  4M.  ITM  (nrfnni). 
ZiitJwi  Jordu  A  HDfiler,  Hnir.  U.  S.  Nil.  Miui.,XXIV.  I'm.,  'i  filranmi'}. 
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Subor-der  RHEGNOPTERI. 

Actinofils  nf  pectoral  (in  o[  3  fiirmH.  2  iif  them  normal,  Blippi>rting  the  pectoral  fin,  one  of  them 
lonf(ituilinal,  without  ray8,  and  the  fourth  a  plate  on  the  <'oracoiil,  oiipporting  3  to  10  free  anil  He|iarale 
rays  or  feelem;  ]ioHt-tein])oral  anil  ehoulder-ginlle  normal;  vertebrie  10  -|-  14  =  24;  2  Beparate  dorsal 
finB,  the  linit  of  a  few  spinee;  pHeuilobranchbe  conceal^l;  ventralH  eubalKlominal,  bi.-hinil  jieotiirale. 
One  family,  Pitlynfmidn;  ot  unreiiaiii  oriKin  and  affinitien. 

Family  XLVII.  POLVNEMID^— The  Threadfins. 

Body  oblong,  romprP8BP<l,  and  oovereU  with  ratht-r  lane,  loosely  inserted,  ctenoid  ncalea;  lateral 
line  cnntinnonii,  [^>ntiniied  on  the  tail,  iitnially  [orkeil,  with  a.  hranch  on  eaeh  lol)e;  ht^l  entirely  xraly, 
BDOut  more  or  lem  i^onieal,  projecting  over  the  month,  whi<'h  in  rather  lar^,  inferior,  with  lateral 
rieft;  preniaxillary  )>n>lra<'tile,  its  iMtml  procew  vertical;  maxillary  without  Hupplemental  bone, 
extending  much  ln-yimd  the  eye,  which  is  anterior,  lateral,  rather  large,  with  a  well-developeii  adipose 
eyeliil;  vitlifunii  teeth  on  jawH,  palutinea  and  iwiiietinies  im  vomer;  pwudohranchiie  concealed; 
hranchioel^^s  7;  gill-mend)raiie8  seiwrate  and  free  from  the  isthmus;  pfills  4,  a  sill  ))ehind  the  fourth; 
2  F<eparate  doraalti,  ramewbat  remote  from  ea<rh  other,  the  first  iif  8  feeble  but  rather  high  spineti,  the 
first  and  last  S]>ines  very  Bbort,  the  thini  longest;  the  second  dorsal  of  soft  rays  only,  equal  to  first  in 
height,  but  with  base  eoniewhat  longer;  anal  fin  either  similar  to  or  much  longer  than  soft  durml; 
caudal  tin  rather  long,  widely  forked;  second  clorsal,  anal  and  caudal  fins  more  or  lesH  cov<-red  witti 
small  scaliw;  the  first  3  or  4  dorsal  sjiinee  winged;  veutrala  i,  S,  alxluminal,  hut  not  far  removeil  from 
pectorals;  ])ei'toral  fins  moderate,  pla<«i  low,  in  2  parts,  the  lower  and  anterior  portion  of  wveral  lili- 
fonn  articulated  a])|M'ndage8  free  from  each  other,  use<l  as  organs  of  tonch.  In  the  yming,  the  dorital, 
caudal,  and  |>ectoral  fins  are  dusky,  the  anal  and  ventral  fins  white;  all  the  fins  grow  darker  with  ^e, 
the  pectorals  usually  l)ecomiRg  Mack,  tlie  n)>ercte  blackish.  Bones  of  the  skull  with  a  well  devel- 
ojied  muciferoua  system  as  in  Srl.miilir.  Basis  cranii  double,  with  muscular  tube;  post-tem|K>ral  bifur- 
cate; hypercoraixiid  with  me<lian  foramen;  sujwrior  pharyngi-al  lx>n«<  4;  jieetoral  nctinosts  divide<l,  2 
of  them  normal,  Hup[>orting  the  pectoral  fin,  1  longitudinal  without  rays,  and  1  a  plate  i>n  the  coracoid, 
Bup|xirting  the  )>ectoral  hlaments;  stomach  cuvvl  with  many  pyloric  append^^;  air-bladder  various, 
sotnetime«i  wanting;  vertebne  10  f  14  =  24.  <ienera  4,  spei-ies  almut  25,  inhabiting  sandy  shores  of 
tropical  seas,  and  sotnetiines  entering  riveni.  Most  of  them  are  valuetl  as  foo<l-fishes,  their  flesh  being 
like  that  of  the  Sciimiila:  The  relations  i)f  this  jieculiar  family  a|ipear  to  lie  with  the  Sriaiiiila  on  the 
one  band,  and  with  the  Mtigilidie  on  the  other,  but  all  these  resemblances  may  be  saperficial. 

OeDU  84.  POLTD&CTTLirs  LactpUe. 

Anal  fin  not  much  longer  than  soft  dorsal,  ot  alxiut  13  or  14  rays;  vomer  with  teeth;  free  filaments 
of  |iertomls  mostly  shorter  than  Ixxly;  leeth  in  villifonn  Imnds  on  both  jaws,  vomer,  palatines,  and 
pterygoids;  preii[iercle  sharply  serrateil  oti  il«  posterior  margin,  iIa  angle  with  a  sialy  flap;  scales  rather 
small,  finely  ctenoid;  first  dorsal  with  7  or  H  feeble,  rather  high  spines,  the  first  and  last  short;  soft 
dorsal  an<f  anal  fins  al)out  equal;  )>ectoral  filaments  3  Ut  9;  pyloric  c<eca  in  great  numl>er.    Spe<'ies 


103,  FolTdoctylujisexfllia  (CuvierA  Valenciennes).      "Mm,-"    "ifoi-ln." 

Head  3.8  in  length;  depth  3.5;  eye4  in heail;  snout5.^;  maxillary  2.2;  intemrbitat  3.6;  preorbit^l 
2.75  in  eye;  D.  vii-i,  13;  A.  iii,  11;  scales  8-6«-12;  third  dorsal  spine  longest,  1.4  in  head;  ray  1.4; 
longest  anal  1.6;  6  pectoml  filaments,  longest  3.]  in  body;  pectoral  ray  1.5  in  hcail;  ventral  2.1;  caudal 
peiluflcle  2;  <listance  from  anterior  liase  of  soft  dorsal  to  upi>er  edge  of  gill-opening  equal  to  distance 
from  same  liase  to  base  of  caudal  fin;  this  last  distance  equals  distance  from  [msteriar  Imse  of  softilorsal 
to  fork  of  caudal  fin;  distance  lietwei'n  antt'rior  lia.'''es  of  dorsals  etjualing  distatiiv  frtim  anterior  luiiw 
of  spinous  doraal  to  posterior  edge  of  eye;  tntse  of  soft  dorsal  slightly  greater  than  base  of  anal. 
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llociy  rather  <1eep,  coniprepf^l,  liack  slightly  arched,  anterior  profile  from  Hnont  k>  tip  i>f  first 
ilorHal  when  ilepreteeil  evenly  arched;  head  mwlerate,  finoiit  conir,  pmjerlinR  almost  ita  entire  length 
beyond  niiiutli,  whieli  is  large,  interior,  with  lateral  cleft;  prertiaxillary  pnrtractile,  maxillary  without 
supplemental  bone,  extending  lor  nearly  half  ita  length  beyond  eye;  teeth  in  villifonn  ban<i  on  jaws, 
vomer,  palatine,  and  posterior  end  of  tongue;  the  tongue  free  for  a  distance  eijual  to  two-thirtls  of  orbit, 
not  quite  rounded  in  front,  its  straight  front  edge  nearly  equal  ti>  orbit,  the  front  portion  rather  thin, 
l)ee'.ming  thick  and  heavy  posteriorly;  eye  large,  ant«rior,  lateral,  with  a  well-deveUij)e(i  eyelid;  gill- 
uienibranea  free  from  isthmus;  gillrakers  164  1-^,  long  and  blender,  longeirt  equal  to  diameter  of  pupil; 
lirfH.|)er(rle  serrated  on  its  ^losterior  margin,  not  serrated  at  angle;  first  dorsal  falcat**;  second  deeply 
fiirkeil;  caudal  deeply  forke<I,  upper  lobe  slightly  the  laiyer  anil  longer  and  slightly  longer  than  head; 
anal  similar  to  soft  <loraal  but  not  so  <leeply  forked ;  scales  moderate,  finely  ctenoid  on  entire  ttody  and 
liead;  lateral  line  straight  on  body,  slightly  decun'eil  on  base  of  caudal,  extending  to  tip  just  lielow 

C^lor  in  alcohol,  yellowish  white  with  silvery  reflections,  becoming  lighter,  almiwt  whileon  l)elly; 
upper  eilge  of  spinous  dorsal  dark;  soft  dorsal  lippeil  with  dark;  tips  of  caudal  lol)eH  dark;  anal  with 
light  brown  on  lower  half,  upper  part  )>ater;  ventrala  pale  with  small  plumbeous  s])ota;  p«>ctorals  ilark 
lilniiih  on  outer  third,  rest  dusky  pale.  The  rolor  in  alcohol  of  the  young  examples,  2  to  4  inches 
long,  is  quite  different  from  the  larger  examples  The  voung  are  brown  alK>ve  lateral  'Ine  with  :i 
broad  Itands  of  darker,  the  first  t>and  extending  overhead  and  to  spinous  dorsal,  second  wed);e-shaiie<I, 
extending  from  anterior  base  of  s|>inous  (lorsal  to  and  including  about  half  of  soft  dorsal,  the  rest  of 
«)ft  dorsal  [lale;  thini  band  exten<iing  from  jiosterior  l)ase  of  soft  dorsal  to  Iwise  of  caudal;  l^tween 
these  bars  liekiw  lateral  line,  silvery  white  posterior  hah  of  anal  and  ventral  while;  pectoral  imle; 
iipinoDS  dorsal  dark;  caudal  lolies  dark    a  light  band  across  liuse  of  caudal. 

Six  specimens  9  to  11  inches  long  from  Honolulu  and  25  specimens  3  to  4.6  inches  long  from  Hilo. 
We  have  also  examined  a  specimen  0  inches  long  taken  by  Dr.  Jenkins  in  IHKt)  and  a  simitar  s^ieci- 
men  obtaineil  by  Ibe  Albfitroes  in  1891,  Imth  from  Honolulu.  The  pp<'cies  is  known  also  from  Johnston 
Islanil. 

/v,fl,flrMiiiiieqUif('uvi«rJt  Viileiiclvniies,  HM.  Nst.  P<>I»!.,V1I,  !>IA,  IXSl.  I>lc  or  France:  lillnlher,  Hhorr  FlMit-',  Ohallrn. 

ger.  S9.i»m  (Kilo.  Hawaii):  Rtclndnchaer,  Denks.  Ak.  WEes.  Wlen.  LXX.  4X.  1900  IHonnliihi)',  Jpnklnc.  Bull.  I'.  S. 

P<8li  Cnmm.,  XXII.  19Ce  {S«|>1.  23.  1903).  43*  (HoDOliilu);  Snyder,  op.  oil.  (Jan.  IS.  19041,  S'iS  (llnn<illiill) 
Trlrhidina  irifiUi,  BWkur.  Vo\iK.  MiwluKiucar.  79. 1874  (Mauritius). 

l-al^nrmut  hnuntmu'.  Cantor.  CM.  Mnlit)'.  Pixh..  33. 1850  ISea  ot  ItnanR):  not  of  Ciivlvr  &,  Vslcnck'nni*. 
JU;H)ar(viH>Kfii^rri.  Fowler.  Pmc.A'^.  Nut.  Rcl.PhllH.  1900,  .ytUHawiiliunlslniiisI:  nntil  Blivkor. 
^<Fm™n«itH™.  Smith  A  Swnlu.Piw.r.S.Nal.MiB.lwa.lW  (Johnston  Island);  not  of  Bleekcr. 

Suborder  BERYCOIDEl.— The  Berycoid  Fishes. 

Bisly  nake<l  or  variously  scaly,  the  scales  sometimes  highly  specialized;  dorsal  fin  with  few  or 
many  spines,  ventral  fins  thoracic  or  subabdominal,  each  with  1  spine  and  usually  7  soft  rays,  the  num- 
l>er  of  8<)ft  rays  varying  from  5  to  10;  in  one  family  (Monnri-ntTkhe)  the  spine  is  greatly  enlarged  ami 
the  number  of  rays  reduce<l;  heail  with  conspicuous  mucous  cavities;  air-bladder  in  some  species 
retaining  its  duc-t  through  life  (a  characier  verified  only  in  Beryj-) ;  vertebne  in  species  exarnineil  24 
to^il);  sbouliler-ginlle  and  pharyngeals  normal;  no  sulN>rbital  slay,  orbitosplienoid  lione  always  presenL 
.\  varied  group  allie<l  to  (he  Perrotda  and  Scombroi<h-i,  but  characterised  as  a  whole  by  the  retention 
ol  the  archaic  cbaraclere  of  the  persistent  air-duct  and  the  increast^l  number  of  ventral  rays.  In  the 
det'i>-sea  forms  the  Hpinous  iloreal  is  scarcely  developed  and  the  scalett  are  usually  either  cycloid  or 
wanting.  In  the  s|>ecies  of  tropical  shores  the  spinous  armature  of  fins  anil  scales  is  lietter  ilevelo|>ed 
than  in  most  o[  the  percomorphous  fishes.  The  group  is  a  very  old  one  in  geolcigic  time,  the  eXWef  ot 
Brri/i  Iwing  among  the  earliest  spiny-raye<l  fisbes  known.  All  are  marine  fishes,  inhabiting  the 
tropical  shores  or  the  ab>'8scs  of  Ibe  ocean. 

Family  XLVllI.— BERYCIDiE. 

Hody  oblong  or  ovati-,  compresseil,  covered  with  ctenoid  or  cycloid,  fiiliate  or  granular  scales; 

heail  with   large  mucifercus  cavities,  covereil  by  thin  skin;  eye  lat^'ral,  usually  targe;  mouth  wide. 

oblique;  preinaxillaries  protractile;  maxillary  rather  large,  usually  with  a  supplemental  bone;  su)>i>r- 

bitals  narrow,  not  sheathing  the  cheeks;  liands  of  vllliform  teeth  on  jaws,  and  usually  on  vomer  anil 

p.r.B.  i9<B— m 
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palfttjnee;  caninen  gometimei)  prewnt;  opercular  bones  usually  opinoue;  bVanchioet^^le  7  or  6;  gill- 
membranee  separate,  free  from  the  iBthmus;  gills  4,  a  slit  behind  tlie  fourth;  pneudobranchije  present; 
lliltrakers  nicxlerate;  irheeks  and  opertles  scaly;  no  barbels;  dorsal  fin  i^ntinuoue,  with  2  t"  S  weak 
spines;  anal  with  2  to  4  spines;  ventral  flns  thoracic,  mostly  i,  7,  the  number  of  rays  usually  greater 
than  I,  5;  caudal  fin  usually  forked ;  pyloric  cieca  numerous.  Fishes  mostly  of  the  deep  seas;  general 
color,  red  nr  black. 

Q«niu  ST.  MBLAMFHAE8  OttnthsT. 

Head  lar^  and  thii'k,  with  nearly  all  the  superficial  boriex  modified  into  wide  muciferous  chan- 
nels; cleft  of  mouth  of  moderate  width,  oblicjuely  descending  backward,  with  the  jans  nearly 
equal  in  front;  eye  small;  a  narrow  l«nd  of  villilorm  teeth  in  each  jaw;  palate  toothless;  eight 
branchiostegals;  pseudobranchiie  present;  no  barl)els;  o))erc]es  not  armed;  scales  large,  cycloid,  rather 
insularly  arranged;  one  doreal;  ventrals  with  7  rays;  caudal  forked;  anal  spines  very  feeble.  The 
single  Hawaiian  si>eoieH  of  this  genus  is  fully  de8(-ribf<l  in  8ection  II. 

McUniiat  Lowe,  Proc.  Z.hi1.  Siic.  I>niil.  1W3,  90  l(j;pWop<|;  name  preoccupied  In  entomologj'.  * 

HrlaiaphofioantheT,  Cut..  V.  433,  IN64  (,UeliqniulV]>i^l>i]u<|, 

Omim  88.  CAULOLXnS  GHU. 

Contour  laterally  oval  or  broad  pyrifonti,  the  boily  compressed,  covered  with  small,  pe<lunculated 
leaf-like  scale*;  foreheaii  abruptly  declivous;  eye  siiiall;  a  pair  of  very  long  pointed  t«eth  in  front  of 
upper  jaw,  closing  in  fr<)nt  of  lower;  a  similar  pair  o(  still  longer  pointed  teeth  in  the  lower,  receive*! 
in  foveie  of  the  palate;  on  the  sides  of  each  jaw  2  long  teeth,  terminatii^  in  bulbous  tips;  a  row  of 
minute  teeth  on  the  )H>t<terior  half  of  the  supramaxillarie«i;  i>alate  toothless.  The  single  Hawaiian 
species  ( Caidotepin  h/jv/idens)  of  this  genus  is  described  in  Section  II. 
CbuJotf^ii  dill.  Forest  and  Rtream.  XXI.  Aug.  30. 1H#)3.  and  in  Phw.  U.  R.  Nat.  Hub..  VI.  Ism.  25H  (Icm9«j«i>). 

Family  XLIX.  HOLOCENTRID*.— The  Squirrel-Fishes. 

Bo<ly  oblong  or  ovate,  moderately  compresse<l,  covere.1  with  very  strongly  ctenoid  or  spinous 
scales;  head  with  large  muciferous  cavities;  eye  lateral,  very  large;  preorbital  very  narrow;  moutli 
moderate,  obli(]ue',  premaxillariea  protracljle;  maxillary  very  large,  with  supplemental  bone:  Itanda 
of  villiform  teeth  on  jaws,  vomer,  and  palatines;  opercular  bones  and  membrane  Ixiiies  of  head  gen- 
erally serrateil  or  spiiiescent  along  the  edges;  hranchinstegals  S;  gill-nienibranes  xeparate,  free  from 
iKthmus;  gills  4.  a  slit  behind  fourth;  pseudobranchitE  present;  gillrakers  moderate;  no  barbels;  sides 
of  head  scaly;  lateral  line  present;  dorsal  fln  very  long,  deeply  divldeil,  with  about  11  strong  spinen 
depressible  in  a  scaly  groove;  anal  with  A  spines,  the  thinl  longest  and  strongest;  ventrals  thoracic, 
with  1  spine  and  7  rays;  caudal  deeply  forked,  with  sharp  rudimentary  rays  or  fulcra  at  the  base; 
vertebra  about  27;  pyloric  cit-ca  8  to  25;  air-bladder  large,  sometimes  iKinnected  with  the  organ  of 
hearing.  Oeneral  color  red.  Young  with  snout  sharp  an<l  produced  (constituting  the  nominal 
genera  Rhyn^hirhthys,  RhamphoberiiJ ,  ami  Rhinolieryx,  liaseil  on  pe<'uliaritie»  of  immature  examples). 
(ienera  about  7;  s])ecies  about  70;  gaily  coloreil  inhabitants  of  the  tropiral  seas,  abounding  about 
coral  reefs. 

a.  Preoperclfl  without  H  i'on»plpiniu!i  spine  al-tW  nnRlt. 
6.  Si-aIcK  Willi  rather  roimh  siirfa™, 
c.  Sf«lea  small,  abnut  10  10  ih  In  the  Iniera!  line;  lower  Jhw  projecting  anil   fitting  in  a  deep 

nnleh  In  (he  upjwr  jaw HotclTadiy.  p.  14" 

<v.  tirslcn  large,  about  :2V  In  thclati'ral  line;  opercular  spine  niuially  elongate  anil  rough-edged OtlicliUiiig.  p.  HT 

hb.  i<cales  with  enmpamtlrely  Bmonth  uirtace llyripriitit.  p.  149 

aa.  Preoperrle  with  a  conipleuiHis  Hpine  at  its  anRlij. 

<t.  Moulh  rer;  luige:  chin  much  projertliig:   lower  jaw  ennsiileralily  more  lluin  one-ltaU 

length  of  lii--a(i ^'laDimm,  p.  IM 

dil.  Month  moderate;  lower  Jaw  allghlly  projevling  or  Inrludeil.  ita  length  I«e  (han  one-halt 

length  o(  head Holoemlrut.-p,  15(1 
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0«iiu  S9.  H0L0TKACET8  Ottnthsr. 

Thia  genne  \g  close  to  MynpTintk,  from  which  it  differs  in  th«  Rmall,  very  roogli  erales  anil  in 
projecting  lower  jaw,  which  fits  in  a  deep  notch  in  the  upper  jaw. 


103.  Holotrachys  lima  (Cnvier  &  Valcndennrti).    Plate  IV. 

Head  2.6  in  length;  depth  2.5;  eye.?..^  in  head  (4.3  in  an  example  6  inches  long);  enout  5.5;  inter- 
nrliital  -^.5;  maxillary  1.65;  D.  kii,  15;  longest  do  mal  Rpioe  2.4  in  hea<1;  A.  iv,  II;  longest  anal  spine 
3.1;  ecaleB5-42(40to42)-^. 

Body  oblong,  compresseil;  dorsal  outline  evenly  arched  from  tip  of  snout  to  base  of  Rolt  caudal; 
ventral  ontline  almost  straight;  heail  sulfonic,  conipreesed;  mouth  large,  nearly  horizontal;  jaws 
equal,  a  knob  at  Up  of  lower  fitting  into  a  deprei«ion  in  upper,  the  l>ony  portion  of  preorbital  slightly 
overhanging  lip;  blant,  conic,  pavement-like  teeth  on  jawp,  vomer,  and  palatines;  tongue  broad,  free 
anteriorly,  ronnde<i  and  rather  thin  on  anterior  and  thin  portion;  eye  high,  anterior;  maxillary  long, 
niching  beyond  eye,  its  broadeHt  part  nearly  equaling  <iiame(pr  of  eye;  gillrakerH  11  i  8,  longest  half 
diameter  of  eye,  finely  serrate;  fourth  anil  fifth  dorsal  spines  longest;  soft  ilorsal  rays  of  nearly  equal 
length;  caudal  slightly  forked;  soft  anal  rounded;  poBterioredgi's  of  pectoral  and  ventral  nearly  eijual; 
lateral  line  slightly  arched  anteriorly,  thence  obliquely  downwanl  to  middle  of  camlal  peiluncle,  acrom 
the  miildle  of  which  it  extends  lo  bsw  of  caudal  Rn;  eilges  of  scales  very  rough,  each  wnle  with  many 
rather  long  fharp  spines,  these  longer  on  scake  on  posterior  part  of  hi>dy.  . 

Color  in  life  (No.  0itl64]  upper  parts  of  lu«d  and  body  bright  rock-nuidy  red,  becoming  paler  on 
side;  under  parts  pale  rosy  white,  edges  of  scales  ilarkest.  forming  red  lines;  membranes  of  spinous 
dorxal  blooil-reil.  the  spines  white;  noft  dorsal,  caudal,  and  anul  bright  reil ;  anal  spines  white;  pectoral 
and  ventrals  paler  rosy;  iris  blooil-red,  with  yellow  blotches. 

Color  in  alcohol,  grayish-yellow,  fins  all  pale. 

This  H|iecies  is  a  very  common  market  fish  at  Honolulu  and  Hilo,  and  was  also  obtained  hy  us  at 
Ksilua,  by  the  Albatroea  at  Honolulu  and  Laysan  Island,  and  by  Doclor  Jonlan  at  Samoa,  where  it 
vof  found  to  t>e  a  common  fish.  Our  numerous  specimens  range  in  length  from  4  to  T.5  incheti.  H. 
Tfiffit  from  the  South  Sea  Islands  is  probably  //.  Vima. 

Jfjn-f|>nii«f  UnaCuvier^V&lencicnnea.  HlBl.  Nat.  Polw,.  Vll.tes.  IS3I.  He  de  Fnncsi  Giinthcr,  Cat..  I,  2K.  1&'>9  (coplcil). 
JVv^prMliABinifuKner&SlelnfUicbneT.  SUz.  Ak.  W[».  Wien.  LIV.  ]sa6,  SfiT,  pi,  1.  Ilg.  1.  aamoi. 
XwriyritliA  {HalolTaehyt)  lima,  GOnther,  FlKhe  iler  HQdsee.  III.  93.  pt,  CS.  tig.  A 

Hawaiian  iHUndsl. 
HfHpriiHt  (lIololFarliit) 
//oMrofAm  lima.  Jenkir 

190().%S|HOTlolu1u;  U>-nn  Inland). 

Ovnni  90.  OSTICHTHTS  (Langldorf)  Jordan  *  BTaTmann. 

This  genus  is  closely  relatet'  to  J/i/ripnafin,  differing  especially  in  the  very  rough  surface  of  the 
lai^  scales.  The  operi'ular  spine  is  usually  elongate  and  rough  edged,  Hololraehiin,  another  genus 
with  mmilarly  rough  scales,  differs  from  fMickthyn  in  having  the  scates  very  much  smaller,  about 
40  to  -t-*)  in  the  lateral  line,  instead  of  29  as  in  Ontklilhyii. 

rMii-MAv*  Ijinnmiciii  MS.,  Cuvicr  &  Valenciennes.  Hint.  Nat.  Fuini..  Ill,  IT3,  IfOi  Ijnponinr):  namf  only,  pawing  reference. 
'WirJUAt/f  Jordan  &  Erermann,  FInbex  Nnrtb  and  Mid.  Amer.,  1,  SW,  ISK  i  jn^wniriu). 

104.  OaUchthra  piUwaxii  (Sleiniiachner).     Fig.  52. 

Head  2.45  in  length;  depth  2.5;  eye  3.75  in  head;  snout  8.75;  maxillary  l.S;  interorbital  7.3; 
D.  Til.  14,  A.  IV,  11;  si-ales  4-29-6;  Br.  7;  gill  rakers  short,  blunt,  aboutTH-.'), 

Boly  oblong,  compressed;  dorsal  outline  somewhat  more  archill  than  ventral,  in  a  long,  low 
curve  from  nape  to  origin  of  soft  dorsal,  thence  desceniling  abruptly  to  caudal  peduncle;  ventral  out- 
line Btraighter;  base  of  anal  abniptly  ascending  to  caudal  i>eiluncU';  hes'l  very  large  and  rugose; 
mouth  very  large,  the  maxillary  reac-hing  po-terior  eilgeof  pupil;  siipplemenlal  maxillary  very  broail; 
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tip  o[  maxittRiry  (with  Hiipple menial  hone)  1.2R  in  eye;  jaws  alKiiit  e<ttial,  the  lonvr  fitting  in  a  d^p 
notdi  in  t.lio  upper;  jawH.  voruer,  anil  i>alRlineH  with  broa<l  l>aniifi  of  vtlEiForm  teeth;  eye  large,  high 
up,  far  above  a\ii<  of  Ixuly;  interorhital  ^<[lace  narrow,  mure  than  2  in  eye;  bonesof  bead  rough  every- 
where; inliTorhitAl  wiEh  4  low  rough  ridgi's;  pretiaiulH  rough,  emling  In  3  blunt,  more  or  less  Herrateil 
|)oint«;  preorbital,  poatocular,  preoperele.  BnlH>i)er(-Ic,  ami  opercleall  Htrotiglytootheil,  no  enlarged  epine 
at  an^le  of  preoiierclc;  naiie  n^oe,  with  ridKef  raitiating  posteriorly;  lK>ne«  of  tnandible  rough;  e<lge 
iif  each  branch ioHtejnl  rough;  opc-rele  with  a  nioUerately  stout  apine  above,  iU  i;urfai«  ru^§e;  caudal 
pe<luncle  flhort  ami  slender,  itM  lungtii  about  equal  to  dianiel«r  of  eye,  itB  least  width  2.5  in  it^  least 
depth,  whi.''i  IK  1.4  in  eye;  origin  of  spinous  ilorsal  aliout  equidistant  between  tip  of  snout  an<l  Imuic  of 
first  dorsal  ray.  almost  dire<'Ily  over  tia>«  of  pectoral;  dorsal  spines  strong,  foliling  well  in  a  groove, 
the  fourth  longest,  about  2.6  in  heail;  liai'e  of  nift  rlorsal  very  obli<|ue,  .t  in  head,  the  longest  ray 
slightly  longer  than  liase;  first  anal  spine  very  short,  the  thin!  lontrest  and  stronjrest,  its  length  'i.Zn 
in  head,  base  of  anal  obliijue  like  that  of  soft  dorsal,  2.o  in  hea<l,  longi-sl  anal  ray  etiualing  that  of 
soft  dorfial;  caudal  forked,  the  longest  raysaUmt  2,1  in  head;  ventrals  sliort,  reaehing altout  two- fifths 
the  distance  to  vent,  their  length  alniut  2.2i)  in  head;  pectoral  cotenninous  with  ^'entralii.  its  length  2 


Fio.  M.—OMirhthyt  pillii-aril  (Piefnrtiichner);  nfter  Rtcinitachner. 

in  hea<l;  scales  verj'  large,  firm  and  very  sjiinigerous,  each  scale  with  about  16  to  22  very  sharp,  short 
spines,  each  of  which  is  conlinueil  as  a  ridge  on  tile  stirface  of  Ihe  scale;  lateral  line  following  curva- 
ture of  back;  nai>e  and  breast  with  stronp  scales;  chet^ks  scakil,  nvt  of  head  naked;  base  of  pectoral 
with  BUialler  scalif;  a  sheath  of  sjnall  triangular  si'alcs  at  liasc  of  soft  dorsal  and  anal;  inemltranea 
of  caudal  fin  with  small,  spinescent  scales. 

Color  in  alcohol,  pale  yellowish  with  orange,  silvery,  brassy,  and  rosy  reflections;  back  along 
spinous  clorsal  orange;  nape  rosy  rtii;  back  ami  side  with  traces  of  aI>out  3  or  4  rosy  streaks;  under 
parts  white,  with  some  rosy;  branch iostegals  orauge  at  liase. 

The  color  in  life  was  cloulitless  deep  retl  or  r<«'y. 

This  species  differs  from  /fo/'rfrnc/ii/*  liiim  irbieliy  in  the  mnch  larger  scales  and  the  more  numerouB 
spines  on  thi-  sc^es;  also  in  the  larger  eye  and  in  having  hut  1  enlarged  spine  instead  of  2  at  the 
upper  edge  of  the  opercle;  the  mandible  and  maxillary  are  less  rough. 

The  alK>ve  description  is  liaseii  upon  No.  iVi.")(Ki,  a  spiH'inien  12  indies  long,  obtaineit  in  Ihe 
llonohdu  market  by  Mr.  E.  Louis  Rernilt,  through  whose  kindness  it  came  into  oi 
other  spe<'imen8  have  l)een  seen  by  us. 
W;/rij,ml,»vi""''"-''SU-ili.liu-hii,T.  Ki'llriiK"'.  XVI,  iriSili;.  Ak,  \Vi<-.  VVk-n,  Cll.  abt.  I.  IWB,  :;16.  PI,  I.  Hoooluli 
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Oenufll.  MTIUPKIBTIS  CnviBr. 

ThiBijienus  ieeloeely  related  tu  Ifolinxiiini«,  ilifferiii);  externally  cliiefly  in  theaheenc-e  of  the  lan^f 
Bpine  at  the  angle  o(  the  preopercle.  The  air-hlaiJi.Ier  in  <livi<le(l  iiit'i  'i  iinrlJj  hy  a  Iranxverse  cunHtric- 
tion,  the  anterior  part  extending  tu  the  utocrane.     The  plyoriu  i-ii'CJi  are  rathur  few  (H)., 

Kpeciee  nunierous  in  the  tropical  xeait;  gaily  i-ohired  iiiliubitanl^  of  rei'Ca  and  rm'h  ikxiIx. 
JtrripriMii  Cuvler.  RtKne  Animal.  Ed,  a,  Vol.  11,  150. 1»&I  ijnf.Aui) . 
X^ioininn  Uill.  Proc.  Ac.  Nat.  3ci.  PhltH.  IH63,  IfT.  amt'U'U'-l  HiKlliiiK. 
Khamphobcrji-'  UlU,  Prue.  Ac.  Nat.  Set.  Phlla,  1863,  87  ipaeilupiu,}. 

a.  Scales  large,  M  or  more  in  the  lateral  llnv, 
b.  Edgeo(»|>crdi!  Wai-kish. 

cc.  Dorsal  rB>'s  H  or  15:  scales  larger,  S4  to  36, 

d.  Hn»  golden  in  life;  scales  M;  D.  x-i.  14:  A,  iv,  1:- rtirt/rrn  t.  p.  i.'* 

dd.  Finsred  in  lile;  scales  36;  D.  x-1, 15;  A.  IV,  H «j,iKnirtri>««,  p.  151 

».  Edge  of  opercle  pule;  scales  35  to  3« teaUt.p.  151 

oa.  9cal(«  umaller,  fewer  than  M  in  the  lateral  line. 

t.  Edge  of  operele  blaeic:  aiillilBCb:  scales  fewer  Ihan  3:1. 

/.  ecaleaaO;  vertical  flns  with  flrsl  lajh  ahile miinijan.p,  IKi 

jr.  Scales  M;  vertical  flns  without  while  i»y« In-rmlli.  p.  i:i3 

«.  Edge  of  operele  silvery  or  pale;  aiil  iDereij- dusky:  stalest)  arj/prmnm,  p.  IM 

lOB.    Kyripristia  multiradiatus  (itintlii^r. 

Head  3  in  length;  depth  2.3;  t.-ye2in  head;  Hnoiiti;  maxillary  ID;  mandible  1,D;  interorbilal :(.»; 
D.  xorxi-i,  16  or  17;  A,  iv,  15;  »»lee  4-10  tt> 43-5. 

Body  short,  deep,  a:i<l  troinpreRWHl;  tliirxal  untline  evenly  convex  from  ti|>  of  xnoiit  to  origin  of 
M»ft  dorsal;  ventral  outline  nearly  eijually  i-onvex,  Bomewliat  HatUtned  under  ventivix;  he«d  short, 
sniHit  blunt;  mouth  eniall,  the  jawH  ei|ua],  the  maxillary  reaehin};  povterior  line  of  pupil,  triangular, 
the  i)OBterior  vide  wncave,  the  enil  nearly  Hiraight,  the  anterior  edge  with  a  few  blunt  t«^-th  at  the 
an^le;  i^andible  smiwth,  without  knoh  at  lip;  no  dinlini't  notch  in  tip  of  upper  jaw;  eye  moderate, 
Bumewliat  greater  than  [losloi^ular  part  of  head;  interorbital  ijpai«  nearly  flat,  the  2  median  ridgex 
iiinvex,  ulooe  together  in  front,  then  diverging,  then  coining  nearly  tiigetlier  on  the  najie;  outflitle  of 
thct^;  on  the  nai)e  on  each  aide,  4  fhort  diverging  i>tri)i';  eulM>rhitHl  rim  linely  xerrale  on  both  edgee; 
edget)  of  opercular  bones  all  nerrate,  the  xernu  struiigettt  at  the  angles;  the  tt-eth  on  jawa  xniall,  in 
narrow  vlllifonn  banda.  Scales  c-om))aratively  xinall,  much  dci-i^r  than  long,  the  eilgex  Htriate  ami 
Rnety  dentate;  humeral  scale  amall;  lateral  line  gently  arche<l.  Urigin  of  spinous  domal  slightly 
pneterior  to  base  of  pectoral,  the  epinea  slen<ler,  the  first  1.8,  the  second  about  1.2  in  eye,  the  others 
inereaning  to  tbe  fourth,  the  laut  very  short;  interval  lietwcen  iloraals  very  short;  anterior  dorsal  rays 
slightly  produced,  their  length  about  2  in  head,  the  edge  of  the  fin  somewhat  eoneave,  the  last  rayb 
aboot  2.5  in  first ;  anal  similar  to  soft  dorsal,  the  anterior  rays  rather  longer  than  those  of  dorsal,  anal 
spinis  graduated,  the  first  very  small,  the  second  somewhat  larger,  the  thinl  cdnsiderahly  longer  and 
stronger,  iU  length  about  1.3  in  eye;  fourth  anal  spine  still  a  little  longer  than  the  third  but  more 
slen<ler;  caudal  fla  widely  forke<l,  the  loben  equal,  their  length  about  1,2  in  liea<l;  pectoral  slender, 
its  length  equal  to  that  of  caudal  lobes,  its  tip  reaching  beyond  tliose  of  ventrals;  ventrals  short,  the 
spine  slender,  its  length  equal  to  diameter  of  orbit,  the  ]onge!>t  rays  about  equal  to  snout  anil  orbit 

Color  of  a  nearly  fresh  specimen  (N'o,  031D3)  6,5  inches  long,  top  of  head  and  upi>er  part  of  side 
rich  rosy  red;  lower  partH  and  wdc  below  lateral  line  pale  r(«y  with  silvery  reflection;  jaws  rich  rosy; 
cheeks  and  opercles  rosy  and  whitish;  upper  half  of  edge  of  opercle  rusty  reddish  brown,  this 
entending  to  shoulder-girdle;  axil  of  pectoral  dark  reddish;  spinous  dorsal  pale  rosy,  anterior 
membrane  and  outer  part  of  others  orange;  soft  dorsal  pale  rosy,  first  ray  white,  outer  half  of  next  6 
or  7  rays  rich  rosy  red;  caudal  rich  rosy  rctl,  edgcH  paler;  anal  spines  white,  the  soft  part  same  color 
as  caudal;  pectoral  pale  rosy;  ventrals  very  pale  rosy,  the  spine  and  its  niembranc  while,  the  second 
membrane  deeper  rosy;  iris  clouded  red  above,  pale  yellow  below. 

Another  example  (No.  03480)  was  red  in  life,  though  paler  than  M,  iniirdjiiit;  side  coppery 
silvery;  black  opercular  bar  covering  axil;  first  ilorfal  rosy,  distal  half  yellowish  orange;  soft  dorsal, 
anal,  and  naudal  deep  cherry  red,  the  edge  scarcely  paler;  pectoral  and  ventral  pink,  a  liltle  darker  on 
finA  rays,  also  on  anal  rays  behind  last  spine;  iris  red. 
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Color  in  alcohol,  ralhtr  uniform  yellowish  wlvtry,  moat  yellow  alwve,  moat  silvery  below  lateral 
line  ajiil  on  belly;  upper  edge  of  operele  black;  cheek  and  opercle  silvery;  axil  oE  |)ect<jral  ilusky; 
fins  all  pale  yellowish  white;  upper  edge  of  eye  dtuky,  the  n«t  whitish  and  Koldvii;  side  1>elow  lateral 
line  with  about  5  broad  lighter  horizontal  stripes  Hhowing  plainly  only  id  certain  lights. 

There  is  souie  variation  in  the  number  of  rays  in  the  iliirsal,  there  being  uauatly  17,  but  eometioKS 
1«,  and  more  rarely  18.     The  wales  in  the  lateral  line  vary  from  40  to  43. 

This  species  was  originally  describeil  by  Doctor  (iiinther  from  a  small  example,  6  inches  long,  from 
the  island  of  Vavau,  of  the  Tonga  or  Friendly  <iroup.  It  seems  lu  be  an  abundant  fish  among  the 
ilaw^ian  Islands  and  at  Samoa.  Five  specimens  were  obtained  by  Dr.  Jenkins  at  Honolulu  in  1889, 
one  by  Dr.  Wooil  in  1896,  a  fine  series  was  taken  by  uh  at  Honoluhi  and  Hilo,  and  it  was  obtained  by 
the  AlbatrOM  at  Laysan  Islaml.     Our  numerous  si>e<'imens  range  in  length  from  3.8  to  7.5  inches. 

Siiiiwc-,  I,  93,  1874.  V»V«1I,  t 
<),  4S9  (Hunnluliil:  Snyilrr, 

106.  MyripriatiB  cfarTseres  Jordan  &  Evermann.     "Pauu."    Plate  VI. 

Head  2.75  ip  length;  depth  2.5;  eye  2.4  in  head;  3nont5.5;  maxillary  1,9;  mandible  1.8;  inter- 
orbital  5;  D.  x-i,  14;  A.  IV,  12;  scales  4-34-6. 

Body  short,  stout,  and  comprewBed;  dorsal  profile  evenly  convex  from  tip  of  snout  U)  origin  of  soft 
dorsal;  ventral  outline  nearly  straight  to  origin  of  aual,  whose  base  is  equally  obliijue  with  that  uf 
soft  doTsal;  caudal  peduncle  short  but  slemler  and  not  greatly  compresHetl,  its  length  from  liase  of  last 
dorsal  ray  to  first  short  spinous  caudal  ray  1.3  in  eye,  ita  least  width  about  3  in  its  least  depth,  which  is 
1.8  in  eye;  head  heavv,  short;  mouth  moderately  lanie,  the  gape  in  clo!<ed  mouth  reaching  vertical  of 
middle  of  eye;  maxihury  very  broatl,  triangular,  reaching  nearly  to  vertical  of  posterior  line  of  eye, 
with  a  broad,  curved  supplement*!  border;  surface  of  nulxillary  roughly  striated,  anterior  eilge  near 
the  angle  strongly  dentate;  lower  jaw  strong,  somewhat  projectii^,  the  tip  with  2  rounded,  rough 
prominences  fitting  into  a  distinct  notch  in  upper  jaw;  teeth  short,  in  narrow  villiform  bands  in  jaws 
and  on  palatines,  a  small  patch  on  vomer,  none  on  tongue;  eye  very  lai;ge,  orbit  exceeding  iMtstocular 
part  of  head;  lower  edge  uf  eye  on  level  with  a-xie  of  body;  snout  short,  2  in  orbit;  int«n)rbilal  Diiace 
nearly  flat,  strongly  rugose;  2  long  ridges  from  preorbitals  to  nape;  outside  of  these  a  short  ridge 
beginning  alxive  front  of  pupil,  expending  I)ackwark,  and  branching  upon  nape;  supraocular  ridge 
spineacent  i)08teriorly;  suborbital  narrow,  strongly  <lentate  below,  upper  edge  in  front  somewhat 
roughened;  oi)ercular  bones  all  strongly  toothed;  opercular  spine  short  and  obecure  (stronger  in  most 
of  tiie  coty|)es] ;  dorsal  spines  slender,  fifth  longest  and  strongest,  its  length  2.5  iu  hea<l;  first  dorsal 
spine  somewhat  posterior  to  base  of  pectoral,  its  length  2  in  eye,  spines  gradually  shorter  from  fifth; 
apace  between  dorsals  very  short,  about  equal  to  length  of  tenth  spine;  dorsal  rays  long,  length  of 
longest  a  little  greater  than  orbit,  latit  equal  to  pupil;  first  anal  spine  very  short,  second  short  and 
triangular,  its  length  about  1.6  in  pupil;  third  anal  spine  long,  strong,  and  straight,  longer  than  fourth, 
its  length  equal  to  diameter  of  orbit;  fourth  anal  spine  slender,  its  length  1.3  in  orbit;  anal  rays  kmger 
than  those  of  dorsal;  («udal  widely  forked,  lobes  equal,  their  length  1.5  in  head;  jtectural  long  and 
narrow,  its  length  1.4  in  head,  the  tip  reaching  past  tips  of  ventrals;  ventrals  slender,  pointed,  nearly 
reachityi?  vent  and  nearly  as  long  as  pectoral. 

Scales  smaller  than  in  .V.  miinijnii,  number  in  lateral  line  34  in  type,  35  to  38  in  some  of  the 
cotypes;  scales  strongly  dentate,  and  striate  near  the  edges;  a  strongly  dentate  humeral  scale. 

Color  in  life,  bright  scarlet,  centers  of  the  msles  paler;  a  blackish-red  bar  behind  and  on  edge  of 
opercle,  continued  as  red  (not  black)  into  the  axil;  firet  dorsal  golden,  with  red  basal  blotches  on 
mecnbranes;  second  <iorsal  golden,  with  crimson  at  base,  spine  and  first  ray  white;  caudal  golden,  fir^t 
ray  white  above  and  below;  anal  golden,  the  spines  and  flrat  ray  white;  all  the  vertical  fins  narrowly 
edged  with  red;  ventrals  mostly  pink,  with  golden  wash  on  first  rays;  pectoral  plain  crimson;  axil 
light  red. 

Color  in  alcohol,  yellowish  or  orange  white,  the  edges  of  the  scales  paler;  some  of  the  scales  with 
small  brownish  dustings  on  the  edges;  edge  of  opercle  black;  opercle  and  cheek  somewhat  silvery: 
fins  all  pale  yellowish,  without  dark  edges.  In  some  individuals  the  general  color  is  more  silvery,  anct 
in  one  example  (No.  04860)  the  axil  of  the  pectoral  is  somewhat  dusky.  In  life  the  color  is  more 
scarlet  than  In  .Vf.  murdjiin  and  the  fins  yellow,  not  red  as  in  the  latter  and  all  other  Hawaiian  8|iecies. 
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Myripriitit  chrynerea  is  close  to  Jf.  mardjitn,  from  which  it  differs  in  the  snukller  Bi-ales,  larger  eye. 
\em  black  in  the  axil,  and  the  al)Bence  of  black  edges  to  the  dorsal  and  anal  fins  as  in  the  life  color* 
already  noted,  the  yellow  tins  being  the  inout  conspicuous  cliaracter  in  life.  It  reaches  a  length  of  tt 
or  10  inches  and  appeara  to  be  moderately  abundant  at  Honolulu  and  Hilo. 

Type,  No.  50629,  T,'.  M.N.M.  (field  No.  03463),  a  B[K^-imen  8  inrhea  limtr,  obtained  at  Hllo,  Hawaii. 

Our  collections  contain  17  excellent  specimens  from  Honoluhi  and  Ililo,  ranging  in  length  from 
4  to  i*.5  inches. 
)fffH>rirf(.e»r((MT««  JordaQAEvermaiia,  Bull.  L-.  S.  FishComm..  XXn,  19(ttl.*[)r,  IL,  IWii,  171.  HUo. 

107.  KyripriBtia  BynuaetricuB  Jonlan  &  Evennann.     Plate  26. 

Head  3.2  in  length;  depth  2.4;  eye  2.2  in  head;  enoiit  5;  interorbiUi  3.K;  D.  x-i,  15;  A.  iv,  14; 
P.  I,  14;  V.  1,  7;  scales  4-36-6. 

Body  elongate,  deep,  compressed,  greatest  depth  about  midway  l>etween  origin  of  veiitratsandanal; 
upper  and  lower  profiles  evenly  convex;  head  compressed,  as  long  as  deep,  its  width  1.7  in  its  length; 
snout  short,  broad,  blunt,  and  steep;  upper  profile  of  head  slraight  from  above  nostril  to  <K-ciput;  eye 
very  large,  high,  hardly  impinging  upon  the  upper  profile  of  head,  Its  diameter  greater  than  )>oeto(julBr 
re^on;  mouth  very  large,  oblique;  mandible  nlightly  pnijectinK  and  reaching  posteriorly  lo  below 
poeterior  rim  of  pupil;  distal  expanded  extremity  of  maxillary  2.35  in  eye;  several  enlsrged  blunt 
teeth  on  outer  front  edges  of  mandible;  teeth  in  jaws,  on  vomer,  and  imlatines  very  fine,  in  bands; 
tongue  thick,  pointed,  free;  suborbital  rim  narrow,  finely  serrate;  lower  pci«t«rior  margin  o(  maxillary 
Smooth;  lips  rather  thick  and  fieshy;  nostrils  close  t<^ther,  posterior  very  large,  close  to  front  rim  of 
orbit;  bones  of  head  all  finely  serrate;  opercle  with  well-ileve loped  spine;  gill-opening  targe,  filaments 
laiVe;  gillraken;  long,  fine,  the  longest  longer  than  longest  gill- filament;  peeudobranchiie  very  large;  dor- 
sal »pines  slender,  sharp,  first  2.75  in  head,  second  2.1,  third  2,  fourth  1.9,  tenth  6,  and  last  3.6;  soft 
donwl  with  anterior  rays  elevated,  produced  into  a  point  which  projects  tfeyond  tip  of  postorior  rays 
when  fin  is  depressed,  firat  ray  1.4  in  head,  third  1.35,  and  last  3.75;  anal  spineR  graduated  to  last, 
third  enlarge<l,  2.5  in  head,  fourth  2.tf;  soft  anal  similar  to  soft  dorsal,  anterioriays  produced,  first  1.4, 
third  1.3,  and  last  4.6;  caudal  eloi^^te,  deeply  forked,  the  lobes  pointed,  1.2  in  head,  and  reaching 
slightly  bifhind  tips  of  ventrals;  ventrals  sliarp-pointed,  1.4  in  head,  spine  2.2;  caudal  pe<tuncle 
elongate,  compressed,  its  length  1.8  and  its  depth  3.2;  scales  large,  finely  ctenoid,  deep  on  middle  of 
ade;  lateral  line  running  obliquely  back,  slightly  curved  at  first,  and  putil«riurly  along  upper  side  of 
caudal  peduncle;  4  rudimentary,  slender,  sharp-point^l,  graduated  rays  alor^  up|)er  and  lower  eilges 
of  caudal;  scales  narrowly  imbricated  along  middle  of  side. 

Color  in  alcohol,  pale  straw-color;  fins  paler,  except  the  anterior  tlorsal  and  anal  rays,  which  are 
grayish;  margin  of  opercle  above  blackisb;  axil  of  pectoral  black. 

This  species  was  found  Iwth  at  Honolulu  and  Hilo,  but  does  not  apiwar  to  be  common  at  either 
place.     Our  4  specimens  each  about  5  inches  long. 
mrtpriitU  tjflHmetriou  Jordan  A  Evemmnn,  Bull.  IT,  S.  FUli  Comm,,  XXII.  IWl  (April  11,  I90a>,  ITi.  Hllo. 

108.  MyripristiB  Bealei  Jenkins.     Fig.  53. 

Head  3  In  length;  depth  2.5;  eye  2.5  in  head;  snout  5;  maxillary  1.8;  intororbiUl  4;  D.  x-i, 
15;  A.  IV,  13;  1'.  i,  15;  V.  i,  7;  scales  4-37-8. 

Body  elongate,  deep,  compressed,  greatest  depth  at  about  tip  of  pectoral;  up[>er  and  lower 
profiles  about  evenly  convex;  head  compressed,  rather  elongate,  a  little  longer  than  deep,  its  width 
1.8  in  its  length;  snout  short,  broad,  blunt,  convex,  steep;  upper  profile  of  head  nearly  straight  from 
above  nostril  to  occiput;  eye  large,  high,  hardly  impinging  upon  the  upper  profile  of  bead,  about 
equal  to  postocular  part;  mouth  large,  oblique;  mandible  slightly  projecting,  reaching  below  ))OHterior 
rim  of  pupil;  distal  expanded  extremity  of  maxillary  1.7  in  eye;  teeth  sliarp,  minute,  not  enlarged 
on  edges  of  jaws;  teeth- in  jaws  and  on  vomer  and  palatines  in  bands;  tongue  elongate,  rounded,  free; 
suborbital  rim  narrow,  finely  serrate;  lower  posterior  margin  of  maxillary  smooth;  lips  rather  thick, 
fleshy;  noetrila  close  together,  posterior  very  large,  close  to  front  rim  of  orbit;  bones  on  head  alt  finely 
serrate;  opercle  with  well -developed  spine;  gill-ojiening  large,  filaments  large;  gillrakers  long,  fine. 
longest  loi^r  thtm  longest  gill-filaments;    peeudobranchi^e  very  large,   Iree  for  distal   half;  dorsal 
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spiiuw  Hlemler,  »harii,  first  3.2,  Heiuml  2,  thini  1.9,  tenth  4.6,  lart  3.3  in  hi'ad;  anterior  Oiiryal  rays 
eton)nl(!,  Iiluntly  puiiileil,  t*e<-onil  ray  1.7,  luxt  5.5;  tliird  anal  spine  large,  3.5  in  heai);  »At  anal  similar 
to  (loft  ilonsal,  Hecuiid  ray  1.7,  lact  %A;  caiiilul  eloii)c&t«,  forkei),  lli<;  lobm  puinl«il:  jiecloml  htiiuII, 
pointed,  1.5;  ventral  !.■'>,  siiine  2.25;  walen  lar>^,  finely  ctonoiO ;  lateral  line  alightly  L-unvuit,  running 


Fit.  M.— J/i/njirM'C'iircf  Jriikiiia:  Irani  Ihe  lypu, 

down  obliquely  to  liaoe  of  I'auciul  ulong  upiwr  Hide  nf  tsuilal  jieiluncle;  4  slender,  Mharp-piHnUHl 
gradiialeil  mys  aliove  and  below. 

CVilcir  ill  ali'uhol,  jule  brown,  or  liruwnii<li  white,  Hns  jiak-  or  whitiith;  no  blat-k  or  liniwn  on 
(■dfien  tif  tcill-ojienin);  or  in  axil  of  jieetural. 

Thin  NiH.fiM'  is  known  only  from  the  tyjH!  and   II  other  exauipk')'  i-ollettcd  by  Ur.  Jenkinn  at 
Honolnlu  In  IH8!1,  ranninjt  in  lenjfth  friHn  2.2  tii  5.2.5  inclie». 
MyriptMii  aairi  inntina.  Hull.  r.S.  KIkH  (>>min..  XXII,  1902  (Sept.  £1,  IWO).  439.  tig.  19.  Honolulu. 

109.  HTripristiB  murdjan  (Forskil).     "  C'n."     Plate  V. 

Head  2.75  in  length;  depth  2.3;  eye  2.4  in  bead;  ancnit  4.7;  maxillary  1.76;  interortiital  4.9; 
D.  x-i,  14;  .v.  IV,  13;  P.  i,  14;  V.  i,  7;  wales  4-28  to  ;)0-7. 

Body  elongate,  rather  iln-p,  eonipremed.ilH  greatest  <leplha1>out  \>«ev  of  ventral;  head  rather  lann', 
itH  depth  about  wiiial  to  itw  length;  wniiiit  blunt,  obtuse,  broad,  ilM  upper  [irolile  eofivex,  beyond  which 
the  upper  profile  of  Ihe  heail  is  nearly  straight  from  above  the  nostril  to  iH'i'ipnt;  eye  very  targe,  high, 
hanlly  impinging  upon  the  ujiper  profile  of  head,  and  its  diameter  nearly  equal  to  podocular  part  of 
head;  mouth  very  large,  obliipie;  mandible  slightly  projet^ting,  and  maxillary  not  rea<:hing  posteriorly 
tO' below  posterior  niaT^in  of  wye;  distal  cxpandeil  extremity  of  maxillary  1.86  in  eye;  several  enlargeil 
and  blunt  teeth  on  the  outer  front  eilges  of  jaws;  teeth  fine,  in  broad  ban<ls  in  jaw)>,  on  vomer,  an<l 
palatines;  tongue  rather  thiek,  pointed,  tree;  suborbital  rim  narrow,  finely  serrate;  lower  posterior 
margin  of  maxillary  with  blunt  clenticulations;  lips  rather  thiek  anil  fleahy;  nostrils  very  doei; 
together,  the  |>osterior  very  large,  close  to  front  rim  of  orbit;  bones  on  lieail  all  finely  serrate;  opercle 
with  well-ilevelope<i  spine;  gitl-o|s>ning  lan?e,  filaments  large;  gillrakerH  long,  fine,  the  longest  longer 
than  longest  gill-filamenlji:  pseuilobranrhiie  very  large,  longer  than  gill-QlanientR;  dorsal  npinee  rather 
elender,  fiiyt  spine  3,5  in  head,  se<-on<l  2.8,  third  2.25,  tenth  6.n,  and  eleventh  4;  anterior  donial  rays 
the  highest,  bane  of  fin  2.3  in  head;  origin  of  soft  anal  behind  tioft  dorKil,  base  of  fin  2,5  in  head,  ante- 
rior rays  highest;  third  anal  spine  enlarged,  equal  to  fourth,  which  is  slender;  caudal  rather  small, 
forked;  pectoral  small;  ventral  reai'hing  two-thirds  distance  to  anus,  1,7  in  head;  ventral  spine  slender, 
2.2  in  heaii;  i-audal  peduncle  elongate,  I'ompresseri,  iis  length  2.3  in  head  and  its*  depth  3,6;  wales 
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Un^,  ptenoici,  deep  on  miiWle  of  uicie,  lateral  line  "bliquely  ciirvetl  at  flret,  then  running  obliquely 
down  to  IfflBt'  of  laiidu!,  alao  running  obliquely  along  upper  side  of  caudal  jieduncle;  4  rudinienUry 
tawlal  rayt>  above  and  below,  slender,  Kharp  {>ointed,  and  graduated. 

Color  in  life,  re<l,  the  center  of  ea<'h  m^\e  pate;  a  bkck  bar  acn)t«  opercular  region  duwn  to  axil 
of  pectoral;  first  doreal  with  pink  spines,  membranes  of  basal  half  translui-ent  pearly,  of  npjier  half 
orange-yellow;  eoft  doraal,  anal,  and  caudal  crimson,  the  first  rays  white  in  each  case;  pectoral  red,  its 
axil  bUckiuh  blooti-retl.  Another  exaniple  {Xo.  03487)  was  deep  brick-red  in  life;  the  opercular 
blotch  very  pMn,  including  axil;  first  dorsal  orange,  whitish  at  base;  lobes  of  ueconil  doraal,  anal,  and 
caudal  largely  black;  eoft  anal,  [-audul,*and  ventral  with  first  ray  white;  iris  re<l. 

In  alcohol,  pale  straw-color,  tins  plain  and  paler;  upper  margin  of  ojiercle  and  axil  of  ]>ec(oral 
blackish. 

Uescribcd  from  an  example  (034W)  taken  at  Honolulu. 

This  H|)et^ieM  is  the  common  fuof  Hawaii,  a  food-fiah  always  in  the  iiiarkeb',  taken  in  nwky  places 
with  the  hook.  The  natives  have  a  curious  method  of  finhing  for  it.  A  live  in<lividual  of  the  same  or 
a  (dosely  related  si>eciefi  is  attached  to  a  line  an<l  tlropped  in  the  water  in  front  of  the  rocks  inhabited 
by  the  U'li,  where,  with  fins  spread,  it  arousea  the  enmity  o(  itH  rivals,  who  at  once  attack  it.  They 
are  then  drawn  upwanl  in  a  net,  and  one  of  them  takee  the  place  of  the  first  decoy. 

Our  colleetiona  contain  23  specimens  from  Honolulu,  Ililo,  and  Kailua,  ranging  from  4  to  11.25 
inches  in  length.  Specimens  were  also  secureii  by  the  Albalroee  at  l4kysBn.  The  8|>eeies  ia  abundant 
at  Samoa. 

S.-iinia  ni#f/>iii  Fonk&l,  DiiKripI.  Anfmiil..  4K,  17TA.  DJiildB,  Rad  fiu. 
Prrra  murilfni.  SthndikT,  HfHt.  Ichlh,.  Kfi.  ISOt  (AniMali  K«ui). 

Msripritlu  vianijxn.  Kflp]>eU,  FUthu  Kocb.  Mter.,  K6.  pi.  23.  lig.  'i.  IK»;  Udnther,  Ffawhu  der  SUiImy.  111.  »i.  I'lc  LXl  mill 
LXII.  is;4  IHuwailHii  IslandH).  (iiot  Inlrnaeilia  mid  luljvila);  HtclndiuThnpr,  IntdIh.  Ak.  Wlw.  Wttn.  LX\,  ]»no..t9'J 
{Hiiwalluii  IiluiilK);  Fowler,  frov.  Ac.  Nm.  Scl.  FHIIh.  IMO,  Ml  (Hoiiolulii):  Sealp.Uccu.  >^p.  Blxhiip  Miin..  1,  A7. 
1«01  lUiMin);  Jt'nkiiM,  Bull,  U.  H.  Finh  Comm.,  XXII,  IMU  (Sep).  23,  IQUJi.  4')U  (Honolulu):  Snyder,  op.  clt.  (Jhii. 
19,  l«MI.A23<l.ayHii  Island). 
Uyripruiit  mftatuiyhryi  SwHJnKon,  Claj*.  FiBh.,  II.  a)7,  itCW:  foimilMI  uii  RftppolI'M  flgurv. 

110.  KjrripriitiB  bemdti  Jordan  &.  Eveniiaiiu.     V'lg.  54. 

Head  L'.M  in  length;  tiepth  2.4;  eye  2.7  in  hea.1;  snout 4.7;  maxillary  1.7;  inlerorbtlAl  4.9;  P.  \-i, 
IK;  A.  IV,  14;  P.  i,  14;  V.  i,  7;  scales  4-32-7. 


F[a.M.—Ilfyri>rfati>6irr»dff  Jordan  .JiEvermann;  [rom  theiype. 

Body  elongate,  dee|i,  compressed,  its  greatest  depth  at  base  of  ^■entral;  head  large,  compresseii,  its 
depth  lest  than  its  length;  snout  short,  blunt,  convex,  its  width  about  twice  its  length;  upper  profile 
of  head  straight  from  above  nostril  to  occiput;  eye  large,  high,  its  diameter  a  little  less  than  posterior 
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part  of  head  ami  its  u|i|M:r  rim  hanlly  impinging  iipiin  upper  profile  of  head;  mouth  very  laiye, 
ohiiijue;  mandible  sUifhtly  pri>ji.i.'tiii|[i  the  inaxillary  not  reatrhinfc  poateriur  margin  of  eye;  distal 
ex|>anded  extremity  of  maxillary  1.7  in  eye;  sovpral  enlarged,  blunt  teeth  on  outer  front  etigea  of  jaw 
and  Hides  of  mandible;  teeth  in  jawM  ftne,  in  broad  bandti,  aleo  on  vomer  and  palatines;  tungue  thiok, 
point«'d,  and  (me  in  front;  suburbitBl  rim  narrow,  finely  serrate;  lower  powterior  margin  of  nianiilary 
with  blunt  dentioulationa;  lipa  rather  tliick  and  fleflhy;  nostrils  close  together,  posterior  .very  iHrge, 
cloHe  to  front  rim  of  orbit;  bonca  of  head  all  finely  serrate;  open^le  with  well-developed  epine;  gill- 
opening  large,  filaments  rather  large;  gillrakers  long,  fine,  the  longest  longer  than  longest  gi  I  Mi  laments-, 
peeuilnbranchiie  very  larjK.  outer  )><>rtions  free  for  half  their  length;  dorsal  spines  slender,  fintt  3.4  in 
head,  second  2.6,  third  2.i,  fourth  2.2,  tenth  6.4,  and  last  ^.5;  anterior  dorsal  rays  elevated,  proiluced 
into  a  point,  first  1.8,  second  1.7,  and  last  8;  first  and  second  anal  spines  short,  third  2.6,  and  fourth 
2.X;  soft  anal  similar  lo  wift  dorsal,  anterior  ray  1.75,  thini  I.K.  and  last  6;  caudal  forked,  lobes  poinli^l, 
1.2;  pectoral  rather  small,  pointeil,  1.4;  ventral  1.6,  reaching  0,65  distanoe  to  anus;  eaudal  pe<<uncle 
elongate,  compressed,  2.2  in  head,  its  depth  3.25;  wales  large,  ctenoid,  deep;  lateral  line  slightly 
arched,  running  ohliijuely  down  on  fide  along  upper  part  of  caudal  peduncle;  4  rudimentary  caudal 
rays  above  and  below,  slender,  sharp  iK>inte<i,  and  graduated. 

Color  in  We  (03370),  deep  rwl,  with  silvery  luster;  no  stri|*8  on  side,  a  blooil-reil  Imnd  across 
gill-opening  and  liase  of  pectoral;  fins  deep  red,  without  white  edgings,  distal  half  of  epinoua  dorsal 
shading  into  orange. 

Color  in  alcohol,  )>ale  Htraw-color,  tins  plain  and  [>aler;  upper  margin  of  ojiercle  blackish,  and  axil 
of  pectoral  black;  anterior  maiyiuH  of  Hoft  dorHat  and  anal  whitish.  • 

Described  from  one  of  16  excellent  si)eciineuH  7  to  9  inches  long,  obiaine<)  at  Honolulu.  It  wa« 
not  aeen  at  Ililo. 

Xyripritli  hr™lli  Jcinlaii  &  Evi 
l-.3.S.M.|:Sii}(ler.op 

111.  UTripristis  arEyromua  Jor<]an  &  Kvermann.    Plate  27  and  Fig.  55. 

Head  3.5  in  length;  dejitli  2.75;  eve  2.4  in  head;  snimt  5;  maxillary  l,H,  mandible  1.6;  inleror- 
bit«13.75;  1).  x-i,  15;  A.  iv,  13;  scales  4-3;W. 

Body  Tsther  long  and  compressed,  dorsal  and  ventral  outlines  about  <>qually  and  evenly  convex 
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upper  jaw  with  s  ahallow  notch  rouf;beiieil  at  it»  uutor  tvlgi^;  jawe  equal,  tower  fitting  into  the  Rutch 
iif  upjier  anil  with  2  patches  of  strong  blunt  tuotli-like  tulwivles  at  its  tip;  hvk  large,  its  iiiiilille  above 
level  of  tip  of  upper  jaw;  interorbital  space  wide  and  shghtly  convex;  2  low,  nearly  parallel  median 
riit|!e9  from  tip  of  snout  to  nape,  divei^ng  slightly  at  their  niid<lle,  another  low  ridge  from  above  orhit 
hackwanl  to  nape,  an<l  another  backwanl  around  orbit;  ridges  on  nape  divergent;  Buborbital  narrow, 
dentate  on  both  edges;  opercular  bones  all  Btriat«  and  dentate  at  the  eilges;  open^le  with  a  f  liort,  flat, 
triangular  spine;  scales  tan^,  rough,  t<triat«  near  the  edges,  which  are  finely  toothed;  a  series  of  4  or 
5  large  mo<litied  scales  across  najw,  anil  a  series  of  triangular  scales  along  bases  of  dorsal  and  anal; 
about  10  Hoales  in  front  of  dontat;  origin  of  dorsal  about  over  lower  base  of  jiectoral;  dorsal  spines 
slender,  the  fir^t  3.2  in  head,  third  and  fourth  longest,  about  etjual  to  orbit;  interval  between  dorsals 
very  short;  anterior  dorsal  rays  twmewhat  produced,  their  length  eijual  to  snout  and  eye;  eilge  of  fin 
concave,  last  rays  nearly  3,  or  equal  to  pupil;  anal  spines  graduated,  the  first  very  small,  second  short 
but  stiiut,  third  much  longer  and  stoutest,  its  length  1,3  in  eye,  fourth  still  longer  and  more  alender; 
anterior  anal  rays  produced,  Iheir  length  about  equal  to  that  of  longest  dorsal  rays,  free  edge  of  fin 
i-uocave;  caudal  evenly  forked,  the  lobes  equal  to  length  of  head;  pectoral  long  and  pointed,  reaching 
beyond  Ii[>a  of  ventrals,  about  1.3  in  head;  ventrals  shorter,  1,6  in  head,  their  ti^m  etjually  distant 
between  their  l)ast«  and  that  of  tirst  anal  ray. 

Color  in  alcohol,  pale  yellowish- white,  brightest  above,  more  oilvery  on  side  and  belly;  operi-ular 
bonen  with  fine  roijnd  brownish  specks;  eilge  of  opercle  not  black,  Bcara-ly  dusky;  axil  dusky  inside 
but  niitHliowingalx)ve  fin;  fins  pale  yellowish- white  without  any  dark  on  edges. 

Type,  N().  60tt31,  U.  S.  N.  M.  (field  No.  0482fl),  a  fine  specimen  9.5  iiichen  long,  obtained  by  us  at 
Kilo,  Hawaii. 

-V.  ar'jyrvmiu  is  related  to  M.  Iierndti,  but  is  diatinguislied  by  the  more  slender  liody,  the  abneni-e 
of  black  on  the  o[>ercle,  and  the  jialer  axil.     It  does  not  appear  to  l>e  abun<)ant  ami  is  represented  in 
<iur  collit-tions  hy  only  8  specimeiis,  ranging  in  length  from  «.5  to  9  inches.     All  but  the  type  are  from 
Honolulu. 
Mprlpriiluartn"»"<uJiir3iuiiiEvetBiuun.  Bu)l.  U.  li.  Kith  <:ulnm..  XXII,  IMtt  (Apr,  II,  1-K3),  lTi.HUo. 

OsuDi  92.  7LAKMS0  Jordan  *  Bvtmuui. 

This  genus  is  distinguished  by  the  very  large  mouth  and  pnijectiiig  chin.  The  lower  jaw  is  con- 
siderably more  than  half  length  of  head,  an<l  the  chin  projecle  beyond  uiiper  jaw.  In  the  tqieclef 
pn>iierly  referable  to  lloloccnirui,  the  lower  jaw  is  slightly  projecting  or  hicluded  an<l  it«  length  is  lens 
than.one-batf  the  heail.  Renewed  comparison  of  the  varied  formsseems  to  show  that /''/oniiftni  should 
be  rt^rded  as  a  sut^renus  of  IMiKimtria. 
Ftammru  Jordnii  &  EvornuRD.  Flalicn  Xoilh  am)  Uld.  Amur.,  Ill,  'J871,  IW8  (maHaniuJ. 

a.  VoUtt  [n  Iftt.  dull  (.■rCmwiii  brovrn  or  maroon,  Hide  with  10  more  or  low  dietlntt  darli  MriiM.:  Id  ftlcohiil. 

■livery  wllh  dlstlnpt  dark  atrlpe* HiiBJnnrn.  B.  15S 

aa.  ColiK  in  life,  red.  paler  on  Bides,  side  wlih  10  lu  1^  lULrruw  yellow  eldpes;  ii 

112.  Flammeo  Bommaxa  (Forsk&l).     Fig.  50, 

Head  2.T5  in  length;  depth  3.25;  eye3.75in  head  (3  to3.75};  snout4.5;  inlerorbitat  4.2;  maxillary 
2.6;  D.  XI,  12,  longest  dorsal  spine  2.2  in  head,  ray  2.2;  A.  iv,  «,  longest  spine  l.t!  in  head;  pectoral 
ray  2;  ventral  ray  1.9;  scales  4-38  lo  44-6;  opercular  spines  2,  about  ajual,  rather  short;  preopercular 
sjiine  short. 

Body  oblong,  compressed,  very  spindle-shaped  iu  large  examples;  dorsal  outline  arched  from  tip 
of  snout  to  caudal  peduncle;  ventral  outline  less  an.'hed  than  dorsal,  not  so  marketl  in  small  examplet<; 
head  8u!x''>nie,  compressed;  mouth  lai^,  nearly  horizonul;  lower  jaw  prominent,  produced,  its  pro- 
dnceil  tip  forming  a  straight  line  with  anterior  part  of  bead;  each  jaw,  vomer,  and  palatines  wilh 
blunt,  or  slightly  conic,  close-set,  rather  pavement-like  teeth,  1  on  tongue;  tongue  long,  narrow, 
rounded,  the  long,  narrow  anterior  part  and  sides,  free;  maxillary  extending  to  anterior  edge  of  pupil 
in  large  examples,  nearly  to  posterior  edge  in  small  ones;  eye  high,  anterior;  interorbilal  flat;  first 
dorsal  spine  two-thirds  second,  the  third  the  longest,  tapering  evenly  from  it  to  the  last,  which  is  one- 
half  the  first;  third  soft  dorsal  longest;  caudal  evenly  forked;  fourth  anal  spine  three-fourths  of  third, 
the  latter  sheathed,  ils  upper  part  almost  hidden  in  the  latter  when  fin  is  depressed. 
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Color  in  alcohol,  dull  Hitvery,  with  bluixh  ret1tH;tione,  liarker  above;  each  av^e,  with  many  dark 
punctiilationB,  these  more  luinierous  anO  distinct  in  the  posterior  center  of  eacli  a.-ale,  and  forming 
longitudinal  etrij>e8  aloiig  each  row  of  sitalee;  upper  portion  of  membrane  before  third  dorsal  spine 
black,  making  a  black  blotch  on  lin;  other  line  pale. 

Color  in  life,  dull  mmNon  brown  or  maroon;  pideu  silvery,  faint  <lark  titripe«and  dote  along  rows  of 
Huiles;  lateral  band  in  a.  distinct  inaroon  stripe;  sid«»uf  head  much  ilott«d;  eye  silvery  with  a  streak 
of  nxl  anteriorly;  spinous  dorsal  traniiluiH'nt,  the  ba^  and  tip  opaiiue  white,  the  outlines  irregular,  a 
laix*)  blood-red  blotch  on  anterior  'A  spines  and  membraniw;  soft  dorsal  maroon  in  front  and  at  bai*, 
the  rest  pale  golden;  caudal  maroon  on  each  lobe,  the  middle  dull  orange;  anal  pale  yellowish,  mem- 
branes of  liivt  spines  maroon;  |>ectoral  light  red;  ventrals  pure  white. 

The  above  description  from  spet^itnen  03374,  10.75  inchett  long,  from  Honolulu,  where  the  s[>ecieH 
is  rather  common  in  the  market, 

.Another  example  (No.  0H407)  luul  general  color  silvery  in  life,  lake  re<l  on  bai^k,  and  with  di.>f  piiT 
streak  along  lateral  line;  eye  silvery,  with  streak  of  reil  antf  riorly;  belly  pale  yellowish  white;  2  par- 
allel lines  of  dark  ciiots  on  anterior  15  scales  of  the  lirst  2  rows  above  lateral  line;  anterior  edge 
of  spinous  dorsal  whitf ,  tai>ering  to  a  ]H>int  iic«teriorly  and  below  a  transparent  bar  in  which  spines 
are  tinged  with  lake-red;  a  series  of  milk-white  spots  at  base  of  spinous  doreal  just  behind  each  spine, 


Fid.  M.—Flam<«ea  mmmim  (KuiskU). 

the  first  the  highest  and  extending  in  front  of  jet  black  ocellus  edgeil  witli  lake-red  which  extends 
over  first  3  spines;  first  3  rays  of  soft  dorisl  lak«>-re<l,  then  tinged  with  yellow  over  fourth  and  fifth, 
an<l  the  rest  of  the  fin  more  or  less  transpareiil ;  a  pale  yellow  line  on  soft  dorsal  along  upper  edge  and 
base  of  da,  tlie  former  growing  narrower  |K>steriorly,  fourth  anal  spine  and  first  ray  lake-rcil,  re^-t 
of  fin  like  soft  dorsal;  caudal  with  outer  rays  lake-red,  la-^t  outade  ray  above  and  below  while,  cenii-r 
colorless,  edge  pale  yellow;  pectoral  with  pale-red  tinge  on  rays;  ventral  colorless. 

Our  collections  imntain  H  specimens  taken  by  u«  at  Honohihi  in  1901,  4  secured  by  Dr.  Jenkins  at 
the  same  place  in  I8««,  1  by  Dr.  Wood  in  1898, 4  by  the  .Ubatrosi  at  the  islanil  of  Makemo  in  1899,  and 
niany  others  obtained  by  Dr.  Jonlan  at  Samoa  in  1902.  The  Albatrasti  obtaine<l  spei^imens  at  Hono- 
lulu and  I^ysan  in  1902.  The  species  has  lieen  recorded  from  Guam  by  Mr.  Seale,  ami  it 
at  Samoa. 

.•inima  nammara  FnreLil.  DemT.  Animal..  48.  ITi.^.  Djidda;  Srhneldpr,  »yt.  Ichlli..  S».  IWl  (after  PorskiL|. 
Ia^™^anfl«(WH>  LaefpMe.  Hl»t,  Nat.  Poi»,.  Ill,  430,  pi.  aa.  flg.  I,  IWI,  no  lomlliy. 
ifoIOfmlrtii  aammarn,  Riippell.  Alias,  ill  dcr  Rplw  im  Nnnll.  Afrlkn,  ».\  pi.  22.  Kg.  3,  miS. 
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W'iij«B(nn/iuiro»<r(iilJi»Se»le.  Occanionnl  Papers  Bishop  MUHpnm.  I.  Nn.  S.  C9, 1901.  Ouam. 

;/<-i-¥.<(rUMiMAi(f^<iiBKner.  NovBraFtschp,  III.  9.  |.l,  16,  tig.  I.  IMS,  T.hlti. 

r'biniHii,  wimiiium,  Jcrnklnx,  Bull.  U.S.  Kiah  Ciimni.,  XXII,  ISD'J  i.'Jrpt-  ^.  1303).  440  (llnnnllillO;  Snj-der,  op.  dl.  (Jan.  IS. 

1901).  »23  (H<.ni>luliK  IJiyxan  Islanil). 
Hoiofenthrut  IhiTolinKntlt  Fowlvi,  Piov.  Ac.  Nal.  Scl.  fhtln.  19M.  231.  Thornton  I>l*nd:  yniiiiK. 

113.  Flammeo  BcytliropB  Jordan  A  Evermann.    Plate  VII  an.l  Fig.  f.T. 

Pl^ail  (meat(iire<l  to  end  of  flap)  2.75  in  length;  ilepth  ^l;  eye  A  in  hea<t;  ttiiniit  4;  maxillary  2.1; 
mandible  l.K;  interorhital  .5;  D.  xi,  13;  A.  iv.  fl;  wMlew  6-18-7,  5  rows  on  eheek;  Br.  7. 

B<Mty  oblong,  rather  Blender;  ilorsal  outline  gently  and  rather  evenly  curved  from  Up  of  dnoot  to 
origin  of  soft  <)orsal,  more  nearly  straight  from  tip  of  t<iiout  to  nape;  ventral  outline  lem  i-onrex;  head 
long;  snout  long  and  pointed;  maxillary  broad,  with  a  strung  Hupiilenicntal  l>nne  whone  lower  edge 
forms  a  broad  angle;  end  of  msxillary  aligbtly  eonpave;  lower  jnw  long,  much  projei^ting,  tip  promi- 
nent; mouth  largt;,  not  greatly  ol>lique;  maxillary  nearly  reaching  vertitsl  at  posleriur  line  of  pupil; 
lip«  broad,  rounileil,  and  aoft;  eye  large,  lower  eilge  of  pupil  on  axis  of  l)ody;  interorhital  Bjwii-ewith  a 
broad,  shallow  groove  between  low  riilgea,  1  on  each  side;  H|iace  between  riilge  and  eye  with  Rliort, 
curved  ridges;  uape  on  each  side  with  a  group  of  8  or  10  short,  sharp  ridges,  diverging  tiaekward  and 


Fio,  57.— f  Jamnmi  fulhrnpi  Jnrdan  &  Erermiinn;  from  Iht  lype. 

ending  in  sborl,  sharp  spines;  posterior  part  of  supraocular  with  a  patch  of  short  spinef;  snliorita] 
•lenlaleon  its  lower  edge;  preorbital  with  2  blunt  prominences  in  Front,  aftroug,  recurved  spine  l)el<>w, 
ridges  and  siiines  on  its  upper  surface;  opercular  bones  all  strongly  striate,  the  striie  ending  in  short 
spines;  entire  surface  of  interopercle  striate;  opercle  with  2  Htrong  spines,  the  lower  the  stronger,  its 
lei^h  1.6  in  orbit;  preopercle  with  a  very  strong  spine  at  angle,  ita  length  nearly  equaling  iliameter 
of  orbit,  its  surface  striata,  and  its  base  with  a  series  of  small  spines;  undersurface  of  dentary  somewhat 
rougheneil;  surface  of  articular  bone  much  roi^her;  jaws  each  with  a  bmail  band  of  villifonn  teetli, 
the  outer  neriee  on  up]>er  jaw  stronger;  a  narrow  series  on  each  palatine  and  a  patch  on  vomer;  scales 
mmlerate,  the  surfaces  usually  nearly  smooth,  the  edges  finely  toothed;  a  series  <il  srrongly  striate 
scales  across  nape,  and  a  strong,  striated  plate  at  shoulder;  lateral  line  well  d(>velo|>eil,  little  ari'lied, 
with  about  46  |)oreH;  bases  of  soft  dorsal  and  anal  each  with  seriesof  modified  triangular  scales;  caudal 
with  small  scales  on  base  and  fine  stales  on  membranes,  extending  well  toward  tijjs  of  outer  rays; 
origin  of  spinous  <lorsal  in  advance  of  l»u>e  of  pectoral  or  over  middle  of  upper  opercular  spine;  <lorsal 
spinm  in  a  broad,  deep  groove,  mo<lerately  strong,  middle  one  longest,  2.8  in  head,  first  a  little  shorter 
tlian  snout,  tenth  more  than  lialf  eye;  dorsal  rays  longer  than  spines,  longest  2,2  in  head;  first  anal 
spine  very  short,  second  al>out  3  times  !is  ion^;  thinl  anal  spine  very  long  and  strong,  but  little  curve<l. 
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reaching  past  base  of  anal,  il«  lenj^th  1.5  in  head;  fourth  anal  spine  shorter  and  more  wleniler,  its 
length  2.Z5  in  head  and  equaling  longest  anal  my»;  last  anal  ray  much  shorter,  1.6  in  eyt'i  peclurul 
long  and  slender,  1.2  in  head,  the  tip  nearly  rea<^hing  vent;  rentrale  shorter,  eijual  t^)  snout  and  eye; 
caudal  furke<I,  the  Ifibea  equal,  uot  strongly  divergent,  their  len^rth  about  etiuallti):  that  of  third  anal 
spine;  rudimentary  caudal  spineit  5  above,  4  below   etroii);  and  sharp. 

Color  in  life,  hea<l  re<l  above,  paler  on  siden  nearlv  Vi  hile  below;  tipu  of  jaws  rich  red ;  side  of 
body  with  about  10  or  12  narrow  yellow  strij^s  separate"!  liy  red  or  rosy  j^ripew  of  about  name  width, 
thOHe  l>e1ow  jialer  an<l  somewhat  purplish;  under  parts  purplish  or  pinkish  white;  the  stripes  bt^io- 
ning  ot  eilge  of  opercle  an<l  c^^sing  at  base  of  cau<1al  peduncle,  whirh  is  Hch  red  above,  Ixf^ming 
paler  on  sirle  anil  below;  membranes  between  the  first  and  third  <1orsal  spines  rieh  lilooil-n-d,  tliiKse 
between  other  spines  white  at  base,  each  with  duital  portion  lemon-yellow  in  front  and  reil  liehind, 
last  2  or .'!  metiibranes  with  little  or  no  yellow;  dorsal  spines  pale  rosy,  nearly  white;  mift  dorsal,  anal, 
pect')ral,  and  ventral  with  rays  rosy,  membranes  pale;  ventral  with  a  little  yellow  at  base;  anal  spines 
Romewhat  iliisky;  caudal  rich  blood-reil,  paler  distally;  eye  red,  a  narrow  yellow  ring  around  pupil. 
Another  example  (No.  03041),  much  faded,  was  bright  red;  stripes  on  side  equally  bright  golden;  fins 
red;  eilges  of  dorsal  membranes  {>ale;  no  markings  evi<lent  on  fins. 

Color  in  life  of  another  example  (No.  03451),  side  with  10  or  11  longitudinal  golden  or  yellow 
bands;  spinous  dorsal  more  or  less  white;  membranes  between  fl^^<t  and  thinl  dorsal  spineM  more  or 
lens  deep  vemiillion,  except  the  upper  marginal  portion  behind  secoml  spine,  which  is  while;  a  reil 
bloti'h  along  margin  of  membranes  just  before  each  of  the  other  ilorsal  spines. 

Color  of  another  specimen  (Xo.  03490)  when  fresh,  violet-rose  with  10  stripes  of  bright  golden  on 
side;  dorsal  reil,  mottled  with  goklen,  the  first  2  spines  deep  red;  soft  dorsal  and  other  fins  rather 
light  re<l  without  edgings,  and  scarcely  darker  behind  tbinl  anal  spine;  pectoral  and  ventrais  pink;  a 
reil  dash  across  cheek,  sjiaee  above  and  below  whitish;  temporal  region  deep  red;  iris  red.  All  these 
iwlors  fade  in  alcohol  and  the  liBh  liecomes  a  pale  yellowish  white,  the  longitiulinal  lines  on  side  show- 
ing faintly  as  duller  and  brighter  stripes  of  yellowish  white;  fins  all  whilish  or  yellowish  white, 
membranes  of  spinous  <lorsal  whiter. 

The  above  description  from  the  tyi*.  No.  50633,  U.S.N.M.  (field  No.  03488),  a  speiumen  9  im'hi-s 
long,  obtainei]  by  us  at  Honoluhi.  An  examination  of  our  Isi^  series  of  cotyi>es  shows  but  flight 
variations,  the  characters  appearing  quite  stable.  In  some  examples  the  upper  opercular  spine  is  the 
larger,  in  others  the  two  are  equal;  in  2  examples  we  find  3  o|iercular  spines  each. 

This  species  has  several  times  been  calleil  Ilohireulrum  arQenUuin.  The  species  described  under 
that  name  by  Quoy  and  liainiard  from  New  Guinea  resembles  this  in  the  slender  b">dy  and  general 
coloration,  but  differs  in  having  the  lower  jaw  included,  eye  much  smaller,  mouth  smaller,  and  the 
preopereuiar  spine  weakeit  It  was  intended  for  Hulorenlrus  InrtfogiiUatitg  cii  the  Ya^l  Indies,  a  i'i>ecies 
wrongly  calle<]  pnnctiitimmu»  by  Bleeker. 

This  is  one  of  the  most  abundant  species  in  the  markets  at  Honolulu  and  Hilo.     It  reaches  a 
length  of  S  to  10  in(!hes.    Our  30  specimens  range  in  length  from  5  to  10  inches. 
Hatorfulnim  nrprnlrum.  Slcindaphner.  Di^nka,  Ak.  Wl».  Wien,  LXX,  1900.  J9J  (Hoiioliilii  and  Uj-miil;  noi  ot  Ciii-trr  & 

Flantmeii  fti/tlinypt  Jor^fHi  ii  Evvrminn.  Bull.  [Ti  H.  Fish  (Vimir..  XXIi,  1V(U  (Apr.  II.  19tB).  HI,  Honolulu. 

0«na*  9S.  BOLOOEVTBUS  floapoli.     "Alalki." 

Body  oblong,  moderately  compressed,  the  ventral  outline  nearly  straight,  the  liack  a  little  elevated, 
the  tail  veryslender;  head  compressed,  narrowed  forwani;  opercle  with  a  strong  spine  alHive,  Ix'lciw 
whirh  the  eilge  is  sharply  serrated;  a  strong  spine  at  angle  of  preopercle;  orbital  ring,  preorbilal, 
preopercle,  interopercle,  subopercle,  occiput,  and  shoulder^rdte  with  their  eilges  sliarply  nerrale; 
mouth  small,  lenninal,  the  lower  jaw  projecting  in  the  adult;  in  the  young  (which  constitute  lhi> 
supposed  genera  JthyiiMclilhi/K  e.ni\  RMnoheryx)  the  snout  is  much  produced;  maxillary  broail,  striate. 
with  a  supplemental  bone;  eye  excessively  large;  scales  moderate,  closely  imbricated,  the  posterior 
margin  strongly  spinous;  lateral  line  continuous;  dorsal  deeply  emarginate,  the  spines  usually  11, 
depressible  in  a  groove;  soft  dorsal  short  and  high;  anal  with  4  spines,  the  first  and  se<imd  qui ti!  small, 
the  thinl  very  long  and  strong,  the  fourth  enialler;  caudal  widely  forkeil;  both  lobes  with  the 
rudimentary  rays  spinelike;  ventmls  laise. '.  T,  the  spine  very  strong.  S[>eries  numerouf,  remarkable 
for  the  development  i>(  slian>  spines  almost  everywhere  on  the  surface  of  the  boily. 
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Holorrntna  Bloch.  iRhthfol..  Vll.  46. 1707  (jago). 

Halamlhnu  Scopoll.  Inl.  Hlil.  Niit..  H9,  ITTH  (nMtmlui').-  misprint  (or  Hnlamilrta. 
RhynckifUhya  CavWt  &  VBlencieiines,  Him.  Nat,  Poiss.,  Vll,  603,  Itai  ijiriiiwiV?/-,*  ^-oung). 
ftWiwfctTB  Gill.  Proc.  Ac.  Nat.  Sci.  Phila.  \mi.  237  {hraehnrhgrvhrn;  youiigi. 
Airvocnlmn  Powler.  Vtoc.  Ac.  NbI.  Sci,  Ptiiia.  1904,  '^tt  «co). 
Jfnjinmlnin  of  an  I  hnn  generally, 
a.  Two  opercular  npinen. 
b.  Head  3  or  more  in  length  (S  to  a.2S). 
f.  Eye  rather  large.  2,75  to  2.9  In  head, 
it.  Axil  o[  pooloral  grayiiih;  spinoUK  ilorsal  mainl}'  blHCk;  liraci  3.2&;  deptli  2.7,'>;  ilor^]  layn  13: 

anBlniys9:  noaltw  4-«-8 rfiminito.  p.  IW 

cc.  Eye  rallier  naall.  3.1  to  1,7  in  lieaii. 

r.  Uonlh  ratlier  targe,  maxillary  reaehlng  beyond  posterior  margin  of  pupil Mr^fn^ifr.  p.  161 

et.  Mouth  iBlher  Hnall,  maxillary  rmcliliigabont  i»  Iiunt  margin  of  pupil. 
/.  Eye mmparatlvely  Httiall,  4.!i  in  head;  clnrml  bright  red:  nlde  "llh  Icingltudlnal  violvl  hBnd«...rriy(knru(.p.l6l 
J.  Eye  comparatively  laiRe,  3,4  In  hi«rt;  side  wllh  ulternailng  limglliidinal  rfl  and  white 

bands:  dnnnl  pale,  with  large  reel  npols  near  edge punetaUtnlmui.  p.  162 

t*.  Head  lew  (ban  3  in  length  I-J.8) jnn/ftrry*™.,  p.  164 

so.  One  opeo^nlar  «plnc mrifrr.  p.  16& 

114.  Holocentrua  iliad«ina  Laci-pCilc.     " Alaihi  tf^aloa."     Plate  X. 

Head  3.25  in  length;  depth  2.75;  eye  2.9  in  head:  smout  :t.8:  maxillary  :J.I;  intemrhilal  4.,5;  I>. 
\i.  13;  A.  IV,  9;  P.  i,  13;  V.  i,  7;  wales  4-17-7, 

BcMly  elongatf ,  ileep,  enmpre8se<l,  i^reateet  <1epth  alwut  miilway  Iietweeii  urigin  of  ventral  and 
an^;  upper  and  lower  proHles  evenly  eunves;  head  compre:«ecl,  longer  tlian  deep,  Itc  width  half  iIh 
length;  snout  siiort,  hr08<l,  blunt,  steep;  upper  profile  of  liead  slightly  eonvex,  eye  very  larjiie,  impint;- 
ing  upon  upper  profile,  anterior,  the  posterior  margin  of  pupil  a  Htlle  lietore  midille  of  head,  and  its 
disiueter  a  little  lesR  than  poatocular  region;  mouth  ?[iiall,  xlightly  oliliijue;  maxillary  reaching  a  little 
Iwyond  front  rim  of  orlut,  but  not  to  pupil,  Kmall  and  itt<  distal  ex  pan  detl  extremity  l.ft  in  pupil;  teeth 
in  jaws,  on  vomer  ami  palatines,  pointed,  crowded,  stnall;  tongue  pointed,  free;  Biilx>rbitat  rim  nar- 
row, finely  serrate;  lips  thick,  fleshy;  nostrils  close  together,  anterior  very  large,  clone  to  eye;  bones 
on  head  all  finely  serrate,  the  opercle  with  2  well -developed  spines,  the  upper  the  larger;  preopercle 
with  a  Ntmng  epine  reaching  beyond  gilt-opening;  gill-opening  large,  filaments  rather  long,  gillrakera 
compressed,  short,  in  moderate  number;  pseudohranchiie  large;  dorsal  spines  sharp,  pointed,  first  S.5 
in  head,  second  2.2,  third  1.8,  fourth  1.6,  eleventh  4,2;  anterior  donial  rays  produced,  pointe<l,  third 
\A  in  head,  last  5;  third  anal  spine  enlarged  1.3,  fourth  2;  anal  similar  to  soft  dorsal,  first  ray  longest, 
l.h,  laHt4.5;  caudal  rather  smalt,  deeply  forked;  pectoral  1.7;  ventral  1.1;  caudle  peduncle  elongate, 
eoinpresse<l,  its  length  1.8,  depth  3.8. 

Color  when  fresh,  side  and  upper  parts  rosy,  deep  or  dark  red  in  life;  about  II  very  distinct 
horizontal  white  lines,  the  upper  narrower  and  somewhat  rosy,  these  separating  a  corresponding 
number  of  rosy  lines;  head  with  3  oblique  while  stripes  on  cheek,  interspaces  rosy;  spiuous  dorsal 
deep  blood-red,  fading  to  blackish;  a  narrow  white  strifie  near  the  base,  ending  at  the  fifth  spine;  a 
similar  less  regular  stripe  from  ninth  spine  to  end  of  fin  above  middle  of  spine,  each  spine  tipped  with 
white;  soft  dorsal  light  rosy,  first  ray  ileep  red;  caudal  light  roKv,  upper  and  lower  margins  deep  reil 
with  a  very  narrow  white  edge;  anal  light  rosy,  membrane  from  third  spine  to  first  soft  ray  di^ep 
blood  red;  pectoral  pale  rosy,  without  dark  spot  at  base;  ventral  spine  an<l  first  ray  while,  the  second 
ray  and  memt>rane  deep  red,  rest  of  An  light  rosy;  iris  red. 

Color  in  alcohol,  )>ale  silvery  brown  or  whitish,  each  scale  on  back  »'prinkle<l  with  many  fine  dark 
brown  dots;  side  with  8  narrow  white  longitudinal  lines;  inside  of  pe<-toral  grayish;  spinous  domal 
black,  except  uppter  extremities  of  membranes  between  each  2  spines;  a  narrow  line  on  lower  j)art  of 
fin  running  as  far  as  sixth  spine,  and  another  running  from  seventh  spine  on  upper  jiart  to  end  of  fin ; 
membrane  between  third  anal  spine  and  firat  soft  ray  at  first  whitish  and  then  blackish;  ventrals 

I>et>cril>e<l  from  an  example^  No,  03162)  taken  at  Honolulu.  This  is  a  small  species,  very  abundant 
along  the  sliores  of  the  flawsiian  Islands;  alsoabundantat  l^amoa.  Our  collection  conlainsoneexamiile 
from  Hiloand  22  from  Honolulu.     Dr.  Jenkins  recorils  11  sjieci mens  obtained  by  him  at  Honolulu  in 
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18S9.    The-l/fmirowsecuredHpmniensat  Honolulu,  IjiyHan  Island,  ami  at  station  3834,  on  thPBOUthem 

CuaHt  (if  Molokai,  in  H  fathoms,     (lur  spe<'iineiiH  range  fnmi  4  to  fl.5  incli^a  in  lenfrtli. 

HiiurfBtrHf  diadom  LsW'pMi'.  Hlil.  Nat.  PoIhl.  IV,  3»,  372,374,  p],  S2,  flg.  3,  1802,  South  Seat;  Fowler,  Pnw.  Af.  Nut,  K<'l. 

I'hilB.  1900,  fiOl  (Bawailan  Iglands);  JenklriH,  Bull.  r.  S.  Fish  Ctimm.,  XXil,  I9(tt  (t^fpt,  23, 1903),  410  (Iloiiululu); 

SnydGT.  op.  cit.  (Jan.  18, 19(H),  fia  (Honolulu:  Laynn  Island;  Albalruw  SIB.l\an  3tCH). 
Prrra  pulehella  Bennclt,  Zool.  louni.,  lit,  377,  pi.  9,  Kg,  S,  \»n.  Sumatra. 
ifalafnilrim  ilfaditiia,  Cuviei  &  Vtltnrifnnea,  Hist.  Nal.  Potna..  III.  2n.  IKS  (tlo  do  Frenrci  Timor:  Borabora:  SrK'ii'ty 

iBlatidn);  Ui)nlher,  Flwhe  der  Sililwe.  9fl.  1ST3  | Samoa;  Tahiti:  Tonga;  Hawaiian  iHlaiidHj:  iiiciniloc liner,  Uunkn. 

Ak.  Win.  Wien.  I,XX,  492. 1900  (Honolulu;  L«yHan>. 

115.  Eolocentrus  microatomu*  Uiinlher.     Fig;.  5H. 

Head  3  in  len^h;  depth  3;  eye  2.75  in  head;  unoiit  4;  maxillary  2,7;  inkT.irl.ilaL  5;  D.  ii,  14; 
A.  IV,  10;  P,  r,  14;  V,  i,  7;  pcalew  4-18-8! 

Body  elongate,  coniiiresiieil,  i^reateft  depth  alniiit  ventral  fin,  upiier  and  lower  jimfilpe  evenly 
i-onvex;  heail  i-oiiipreH»e<l,  longer  than  deep,  ami  [M>int«Ni,  itH  width  a  little  lew  than  half  itH  lenirth; 
npjier  juTifile  of  head  nlitthtly  i-onvei;  eye  very  larite,  inipinKing  upon  upper  profile.  Ihe  pnrteriiir 
margin  of  pupil  nearly  midway  in  length  of  head,  and  a  little  lem  than  poHtneular  reg  on;  month 


Fio.  M.— Afotormlptmnfmutf'niitu'QOnthcr;  after  Oilntber. 

amall,  slightly  oblique;  maxillary  reaching  a  little  beyond  anterior  nmr^rin  of  pnpil,  small,  its  distal 
expanded  extremity  1.25  in  pupil;  teeth  minute,  crowded;  tongue  ix>inte<i,  free;  suliorhilal  rim  very 
narrow,  finely  serrate;  lips  liiieit,  fieshy;  nostrils  elope  together,  ant<'ri<ir  very  large,  close  to  eye; 
boneH  on  head  all  finely  serrate,  the  operele  with  two  well-develojH'd  ppinee,  tlie  upper  the  longer; 
preopercle  with  a  strong  spine  reat-hing  lifyond  ^ll-openin);;  gitl-o]ieiiing  larfce,  filanientf  rather  long. 
gi II rakers eompressed,  short,  in  moderate  number;  pseudobranchiie  large;  dorsal  spin cw  sharp,  pointed, 
first  3  in  head,  pe<xind  2.3,  tliird  2,  eleventh  8;  anterior  .loniai  rays  el'mgale,  toiirth  2  in  hc^ad,  last  .^: 
soft  anal  similar  to  wift  dorsal,  last  ray  5;  candal  small,  forkeil,  lol>es  iminted;  peetora!  small,  l.fiiii 
bend;  ventral  reaching  thrt-e-fourths  distance  lo  anus,  fin  1.4  in  head,  spine  2;  caudal  j>eiluncle 
elongate,  its  length  1.19,  its  depth  3.9. 

Color  in  alcohol  (No.  0.3486)  pale  silvery  brown  or  whitiph,  side  with  9  or  10  narrow  white  longi- 
tudinal lines;  axil  of  [lectoral  brown;  spinous  dorsal  pale,  with  a  l>road  blackish  l«nd  rnim  middle  of 
niembraue  l)etween  first  2  spines,  eilgeil  aliove  ami  lielow  with  whitish  in  fnint;  fins  [>ale  or  whitish. 

DeBcrilied  from  an  example  (No.  042fiH)  taken  at  Honolulu. 

We  have  examineil  2  other  Hpecimens  obtained  at  tlonoluln  by  I>r.  Wooil  and  recorded  by  Dr. 
Jenkins.     They  range  from  6.5  to  6,2  inelies  in  length.     The  p|)e<ieH  is  iKimmon  at  Banioa. 
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uMoiwi  UUiilhec,CiiI.,  1,  34. 1KM,  Amboyna^  Uiiathcr,  Firwhe  dur  SitilMi',  [V.gt<,]STA(AmhoyDa:  Suniu^ 
Tunga:  Society:  Hawaiian:  Kirgsmllh  Hi-rvey.  and  l-aiimcitu  tsUnrts). 
i/iilnniilnii  HiirrMfanui,  Scale,  Oi'cas.  Psp.  BMiop  Una.,  I.  K<i.  3.  TO,  1901  (Ciiaia). 
Betaemtnu  mierotlnmat.  JenUna,  Bull.  U.  8.  Fish  Cumm..  XXII,  1902  0«pl.  23,  IWJ).  410  (Honolulu). 

lie.  Holocentrus  Bpinifer  [ForskAl).    Plate  VIll. 

Head  3  in  length;  ileptli  2.4;  eye  4.7  in  head;  snout  3.4;  maxillary  2.«;  mandible  2;  interorbital 
6.4;  D.  XI,  16;  A.  iv,  11;  P.  i,  14;  V.  r,  7;  Bcalea  5-46-H. 

Body  lather  elongate,  deep,  compressed,  back  elevateil;  head  nioderaie.  compreeaeil,  pointed, 
upper  proHle  Btraight  from  tip  of -snout  to  occiput;  snout  long,  pointetl,  itHuptier  profile  Ktraight;  lower 
profile  of  head  nearly  straight;  eye  Hmall,  high,  its  posterior  margin  alxiut  midway  in  length  of  head; 
mouth  lartK,  oblique,  the  manillble  flllghtly  projecting;  maxillary  broail  diatally,  its  width  at  that  point 
1.5  in  eye;  lips  lai^,  thick,  papillow;  teeth  Ane,  in  broad  bands  in  jaws;  tongue  elongate,  pointed, 
[r«e  in  front;  postorbital  very  narrow,  preorbilal  broad  with  2  strong  s])ines,  3  sniall  serrations  in 
between;  nasal  bone  with  strong  spine  in  front;  bones  on  head  all  more  or  less  serrate;  margin  itf 
preo^HTcle  coarsely  serrate,  ending  in  a  long  strong  spine  below,  reaching  well  beyonil  gill-opening  and 
furnisheil  with  a  thin  flap;  open:lewith  2  strong  spines,  up|)er  longer;  nasal  aperture  very  large  and 
dtvp,  with  a  small  aperture  in  front;  interorbital  space  flattened,  rather  narrow;  gill-opening  large,  gill- 
rakers  rather  email,  short,  few  in  number;  gill-HlanieDteandpBeudul)ranchia.'moilerately  long;  anterior 
dorsal  spines  longest,  first  2.9  in  head,  second  2.1,  third  2,  last  H.fi;  anterior  rays  longest,  first  ray  2.7, 
BM-ond  1.9,  third  1,8,  last  5;  third  anal  spine  very  lai^,  strong,  2  in  head,  third  2.35;  soft  anal  similar 
to  soft  dorsal,  first  ray  1.8,  thini  2,  last  6.5;  caudal  rather  small,  lobes  bn>ad,  rounded,  pointed;  caudal 
peduncle  rom pressed,  elongate,  its  length  1.8,  depth  3;  pet^toral  rather  small,  l.Sin  head,  |>ointed;  ven- 
tral long,  pointe<t  1.5,  spine  2.3;  rudimentary  caudal  spines  4,  graduated,  sharp  pointed- 
Color  in  life,  bright  red,  each  scale  with  central  area  of  pearly  gray  with  re<l;  spinous  ilorsal'rich 
vermilion,  tinged  with  yellow;  other  tins  yellowish  red;  caudal  Itonleted  posteriorly  with  yellow; 
3  large  scales  behind  eye  and  narrow  area  behind  these  dark  re<l;  axil  of  pectoral,  and  spot  on  under 
face  of  base  of  pectoral  dark  red. 

Color  in  alcohoi,  yellowish  white;  spinous  dorsal  yellowish;  other  litis  pale. 

We  have  2  specimens  of  this  species  {No.  02554,  9.75  inches  long,  and  No.  0S4:t7,  15  inches  long), 
t)oth  from  Honolulu, 


SfUnut  tpinifera  Porakll,  Deter,  Anim,.  W,  177.%  Red  Sea. 

IhAonatrum  Itu  Clivlvr  &  Valeneicnues,  Hl»t,  Nat,  Polw,,  III,  104,  IKtO,  Soclcly  lalanda;  Waiglou;  Holuccaa;  ScychcUca; 

LCKKon,  Voyage  Coquille.  XII,  222,  t»30  (Simlh  Sea:  Boiabora:  Waiginii);  v,ny\ei.  Ki^gnu  Atiiinai.  ¥A.  II,  UO,  pi  U 

IlK.  1. 1S28;  Sleeker,  Nal,  Tyd».  Ned.  Ind.,  VII.  WW.  SS.'>(Coeo*  Islanda): Quoy  *  (lufmard,  Voyairc  AKlrolahe,  PoIm.. 

S7^  pi.  14.  Rg.  3. 1834  (Vatilkoiu);  Bleeker:  AuC.  Soc.  Sci.  Ind.  N'eerl.,  VI.  \fm,  2  Gnumenitlo. 
Halaemlnm  tpinUtnm,  OUnther,  Cal.,  I,  39, 1899  (Louteiadc  Arrhlpelago,  pan):  (iilnlher.  narhe  der  Bddx-e,  III.  M.  1874 

(Vavau;  New  UebrMea;  Solomon  Inland?;  In  part), 
/futurmfruirtru, Smiths  Swain,  Proc.  U.S.Nat.  Hiv..  V,  1882, 12fi<JohnBlon  Island):  Jenkln*. Bull.  [t,s.  Flub  Codidi.,  XXtl. 

iWi  (Sept.  23,  IWS).  441  (flBwalian  iKlanda). 
H'JiinlrHt  •plnifrr.  Fowler.  Proc.  Ac.  Nal.  Sei.  Phlla.  1899,  483  (Thornton  l>.la[id):  not  Ho(c->T./rr.m  ij.in(fr™«  ol  Cuvler  A 

Valenciennes  and  of  gauvage,  which  Ih  H.  eaHdimanlalui. 

117.  HolocentruB  erjrthrteuB  (iiinther.     Pig.  .')9. 

Head  3  In  length;  depth  2.7;  eye  4.5  in  bead;  snout  4;  maxillar\-  2.2;  mandible  l.A;  interorbital 
5;  D.  xi-16:  A.  iv,  10;  P.  i.  13;  V.  i,  7;  scales  4-18-7. 

Boiij-  elongate,  cornpre)<se<],(leep,  greatest  depth  alwut  middle  of  belly;  head  compressed,  pointed, 
upper  and  lower  profiles  straight;  snout  short,  |Kiinte<l;  eye  small,  high,  its  posterior  margin  well 
before  middle  of  length  of  head,  not  impinging  iiiion  upper  profile;  mouth  rather  large,  oblique, 
iiiamlible  slightly  projecting;  maxillary  broadly  expanded  distally,  1.4  in  eye,  reaching  beyond  pos- 
leriiir  martpn  of  pupil;  supplemental  maxillary  large,  teeth  minute,  crowded,  in  bands  in  jaws;  lips 
Ihick,  fleshy,,  papillose;  suborbital  ridge  rather  narrow,  with  2  very  strong  short  spines;  2  short  nasal 
apineit;  jioetj'rior  nasal  cavity  very  large;  interorbital  space  broad,  fiattened;  marpn  of  preopercle 
finely  serrate,  with  a  long  pointed  spine  lielow;  open:le  with  2  spinefi,  upper  larger  but  not  much 
longer;  gill-opening  lai^,  filaments  coarse,  and  pneiido branch iie  rather  long;  gillrakers  rather  short, 
thick,  compressed,  not  as  long  as  filanienls,  and  in  moderate  number;  dorsal  spines  rather  low,  fiwt 

F.C.B.  1903—11 
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4.2  in  lu-atl,  Ihinl  'ZM,  anil  Xant  4.(>;  ariU-rior  tlonul  rayx  elevaUit,  thini  lonfn^t,  1..^  in  head.  \ant  tS; 
thint  aiial  H[iii>i-  cnlanR^l,  1.K,  fourth  2.2;  i<o[t  anal  Hiiuilur  t<i  i<i)ft  ilursal,  lirtut  my  1.7,  last  5.25;  I'HUilal 
ratlier  smull,  forkeil;  [Mtctoral  piiinUnl,  1.4;  ventral  Kharp  |Hiink'<l,  t.4;  spine  Hlt-mh-r,  2.5;  caudal 
petliinde  comprfHMil.  its  length  l.H,  ItH  lii'pth  'A.'L 

CuUir  in  life,  very  ilce p  red,  )P)lik'u  nhadei)  alonic  rowx  cif  nvlee  l>eli>w,  alternating  with  brighter 
HhadeH  (if  vivid  vicili't;  some  taint  dark  B|)otH  <in  anterior  part  of  body,  in  axil,  and  one  on  base  of 
|ie<'tiiral,  lhcM>  Hniall,  ronnit  ttfiota  larger  than  noxtril;  finti  deep  red  without  edge;  a  row  of  whitifh 
H\vi\a  on  iiienibrane  of  HrHt  donwl;  third  anal  »<|iine  while;  ventral  npine  rlear  violet 

Another  e:tiiiiii>le  (No.  0:S47I)  WiiH  brilliant  nil  in  life,  with  violet  shades  alon^  the  rowH  of  m^leH; 
lins  marict  or  eriniKcm,  nearly  plain;  no  dark  niarkH  anywhere. 

Oolor  in  alcohol,  pale  brown  or  brownish  white,  siile  with  about  10  broad  longitudinal  Ijands. 

ThiH  very  hanilnonie  Hiweien  reMembleH  If.  Here  l*«Ki[i  =  7f.  jurc'iIopteruK  Bleeker,  from  the  South 
SeoK,  differing  princ.-i|Milly  in  the  fewer  w:alea  and  single  Heriee  of  ]>ale  epottt  on  the  spinoiu  dorsal. 


I>e8cril>eil  from  an  example  (No,  04%2)  taken  at  llonoluhi.  We  have  6  HporinienH  7.6  to  13.5 
inebe«  long,  from  Honolulu  and  Kailua.  The  s|M'cies  wan  ohtaineil  at  Honolulu,  also  by  the  Albntnuo', 
anil  we  have  one  B|ieeimen  from  i^inoa. 


IMomilrnKrrtiOu-rui.iiiaUu'.  Bull.  T,  S,  PIkIi  iVimm..  XXEI,  IWi  (Sept,  23.  19i)S). +11  (Hntuiimii):  Snyiler,  o[>,  cit,  (J»ii. 
19,  IWMI,  an  (Honolulu). 

118.   Holocentrus  punctatissiniuB  ('iivii'r  &  Valenciennts,     Fig.  GO. 

Head  3.25  in  length;  depth  3;  eye  3A  in  head;  snout  4;  maxillary  2.7;  int<^rorhiUl  3.8;  D.  xi,  14; 
A.  IV,  fl;  P,  I,  14;  V.  i,,  7;  scaleM  4-47-7. 

Boily  elongate,  compreswe<l,  greatest  depth  about  tip  of  ventral  spine,  upper  and  lower  profiles 
nearly  evenly  convex;  heail  elongate,  compressed,  depth  1.25  in  its  length,  width  2;  eye  rather  small, 
well  anterior,  and  impinging  a  little  on  upper  profile;  snout  blunt,  oblique;  mouth  rather  flmall, 
obliipie;  maxillary  reaching  jxiHteriorly  l>ebiad  front  margin  of  pupil,  its  distal  expandeil  extremitv 
2.6  in  eye;  snpplenientttl  maxillary  large;  lips  thick,  fleshy;  teeth  in  jaws,  and  on  vomerand  palatines 
miuule,  in  broaci  liands;  tongue  elongate,  pointeil,  free  in  fnmt;  nowtrila  close  t<^ther,  |>08terior  one 
a  small  cavity;  lower  margin  of  jireorbital  serrate;  sukirhital  rim  narrow,  als>  finely  x.'rrate;  bones  of 
heailall  more  or  less  finely  s<.'rrate;  margin  of  preoiwrcle  bidow  with  a  large  ilaggcr-Hha|)e>l  spin*- 
reaching  wvll  Imyond  gill-opening;  niargin  of  operele  almve  with  two  nearly  eijiial,  ratherabort  spines; 
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inlerorbital  Hpace  broad,  flattened;  a  email,  fleshy  axillary  flap:eill-opeiiiniilartce,  filaments  moderately 
Io[ik:  gillrukera  murh  shorter  than  filamenb),  (ninpre»wd,  few  in  number;  pseudobraiiohiie  large; 
spinous  iloreal  long,  ppines  very  sharp,  first  :t  in  head,  second  2.1,  thini  1.8,  laut  7.5;  anterior  dorsal 
rays  lonicest,  second  ray  1.7,  last  5.5;  anal  with  thinl  spine  lonpiv^,  reachinK  beyond  tip  of  anterior 
rays,  1,5  in  head,  fourth  spine  2.25;  soft  analsimilar  to  soft  dorsal;  caudal  small,  forkeil,  lobes  pointed; 
caudal  peduncle  elongate,  compressed,  its  length  1.6,  dejith  3.7;  pectoml  1.25;  ventral  fiointed,  1.4, 
8iune2. 

Color  in  life,  upj>er  part  of  aide  bright  rosy  red  with  a  silvery  (tleani,  deeper  and  lighter  lines 
alternating;  lower  two-thinls  of  side  with  altitrnating  lines  of  silvery  white  and  very  i>ale  rosy;  belly 
plain  whitr;  to]>  of  head  and  nape  rich  rosy,  snout  paler;  hunieral  n-gion  rich  riixy:  Ixxly  at  Iwse 
of  soft  dorsal  rich  rosy;  aide  of  head  silvery  whit*',  an  obstture  rosy  line  across  cheek  from  lower  level  of 


ria.to.~HiilocaanupaiKialiaiimatCuyi^&  Valeaciennw:  atler  OAnther. 

ej'e;  Hpinoiis  ilorsal  silvery  white  with  a  large  blooil-red  blotch  on  distal  part  of  each  membmne 
becoming  smaller  posteriorly;  similar  t>ut  smaller  and  paler  spots  on  bases  of  fourth  to  ninth  mem- 
hraneti:  spines  all  white,  soft  dorsal  ami  |>ectoral  very  )>ale  roxy;  caudal  jiale  rosy;  nnal  whitt-  except 
llrstand  second  rays,  which  are  jwle  rosy;  ventral  whit*-;  iriM  yellowish  silvery.  Another  example 
(No.  03202)  was  ro«<y  when  fresh,  with  silvery  l>elow;  a1>out  &  faint  white  streaks  along  side;  aileep 
blood-red  blotch  on  opercle  behind  eye,  spinous  dorsal  with  a  row  of  faint  white  Hpots  on  the 
membranes,  the«e  near  the  base  of  the  first  2  spines,  towar<l  the  ti|is  of  the  others;  no  white  shade  on 
back  of  tail;  no  shade  on  anal;  fins  all  pale,  probably  light  ntX  in  life. 

Color  in  alcohol,  very  pale  brown  or  brownish  white,  more  or  less  brassy;  fins  all  [lale.  Young 
in<lividuaU  are  rather  dark  brown,  with  dark  brown  longitudinal  bamls;  spots  on  spinous  doreal  black 
browi;  many  show  a  pale  area  on  middle  of  back  like  that  in  Uilnther's  flgure. 

Deecribed  from  an  example  (No.  02982)  taken  at  Honolulu.  A  small  species,  and  one  of  the  ruoet 
common  flabes  among  the  Hawaiian  Islands.    Cn.nmon  also  at  Samoa.    Our  collections  contain  no 
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fewer  than  60  specimenM  from  Honolulu,  Hilo,  and  Kaitua,  r&n):nng  >■■  length  from  2.26  to  11  incheii. 
SptM-iinenx  were  obtaineil  by  the  AllxitTutu  at  Honolulu;  Puako  Bay,  Hawaii;  and  Layaan  Island. 

Hoiiffnmm  puHnalimlmum  Curler  &  Valenclcnnea,  HIM.  N'nt.  PoJH..  Ill,  ilR.  1829,  Btroni  laUnd,  CarolJDca. 
HoloeentrHm  itiiilialiiliiii  (iiinther,  Pror.  Zool.Soc.  Land.  1ST1,  «eO,  pi.  SO  (;2ltgfi.).8iini«:  Gilnlher.  Flwhe  rier  aUilnee.  IV. 

17,  11^5  (MhMihII.  Kamna.  TshKi.  and  l-aiimulu  islandi';  Anellyum). 
aaJacenlArui  glailltpiHlt  l^uwlcr,  Proc.  A<'.  Nat.  8i'l.  Phlla.  ie04.  ■106.  rig.  I,  Tahiti. 
Holnmilknu  envUirpinii  Fiiwler,  Pror.  Ac  Nat.  Hp\.  Phils,  1904,  ZiS.  flg.  2,  Honolulu. 
Sclamlmt  dipAu-ififtHf.  Fonler,  Pror.  Ac.  Nal.  I4ri.  Phlla.  1900,  KX  It4indwlph  Inlunds);  Jenkiiu,  Bull.  I'.  8.  Finh  Comm., 

XXtl.  1902  <Repl.  ».19a»).441  IHonolulu):    Sii>-<ler,  np.  ell.  (Jan.  19. 1904),  623  (Uoaoiuln:  Puako  Ba)-.  Hawaii: 

l^ysan  Ixlandl. 

119.  Holoceittrus  xantherythrua  Jonlan  &  Kvemiann.     "Alaihi."     Plate  IX. 

Head  2.8  in  length;  depth  .1;  eye  H  in  head;  snout  4;  maxillary  2.7;  iDterorbital  B;  D.  xi-14; 
A,AV,  10;  BPaleH4^7^. 

Boily  elongate,  ctmipreased,  greatest  depth  about  ba»>  of  ventral;  upper  profile  mteep;  lower 
profile  nearly  horizontal;  head  conipreNHed,  IIh  clepth  about  1.2  in  length,  width  S.25;  eye  large,  high, 
impinging  upon  upjH'r  profile  in  front,  anterior,  its  diameter  a  little  lera  than  potitocular  region;  Rnout 
nhortijiointed,  iteupper  profile  obliquely  i'trught;jawH  rather lai^iBubequal;  maxillary  reaching  beyond 
front  margin  of  pupil  or  to  firet  third  of  eye,  its  distal  enpanded  extremity  2.7  in  eye;  nuppleinenlal 
maxillary  ]arg«^;  lipe  rather  thick,  fleshy;  teeth  timall,  Hhort,  in  rather  broad  bands  in  jawH  and  on 
vomer  and  palatinee;  tongue  elongate,  pointed,  free  in  front;  nostrile  clone  together,  posterior,  a  deep 
eavity  in  front  of  mi<l[1le  of  eye;  interorbital  space  broB<l,  very  slightly  concave;  preorbital  with  a 
large  tipiiie  in  front,  itc  margint<  sernite;  auborbitat  narrow,  with  finely  serrate  margin;  preoperi-le 
with  a  large  dagger-tike  spine  at  lower  angle;  opercle  with  2  similar  spines  on  upper  margin,  upi>er 
one  mud)  the  larger;  bones  of  heail  with  Rerrate  margiiiR;  gill-opening  rather  large,  filaments  and 
psetidobranchiffi  well  developed;  gillrakers  nhort,  coniprefised,  few,  and  much  shorter  than  longest 
Hlaniente;  fleshy  axillary  flap  small;  domal  spinen  sharp-pointed,  fintt  .1.2  in  head,  seooiid  2.8,  thinl 
1.9,  last  7;  anterior  domal  rays  high,  second  2.4  in  heail,  third  2.2,  last  6.5;  third  anal  Hpine  very 
large,  not  reaching  )>eyond  soft  raj-s,  1,7  in  head,  fourth  2.25;  anterior  anal  rays  longest,  flrst  1.75  in 
head,  necond  1.9,  last  fl;  caudal  mther  small,  deeply  forked;  pectoral  Hmall,  1.6  in  head;  ventral 
Hharp-]Hiinte<l,  1.4.  spine  2;  caudal  peiluncle  elongate,  compressed,  its  length  2.1  in  head,  depth  4; 
scales  rather  large,  ctenoid;  lateral  line  nearly  straight,  running  obliquely  down  along  upper  side  of 
(«u<lal  peduncle. 

Color  in  life  (No.  02989),  bright  red,  belly  more  or  less  silvery;  about  10  narrow  longitudinal 
qilvery  stripes,  uppermost  pinkish;  side  of  head  silvery  with  pinkish  shades;  a  white  stripe  from 
preorbital  to  base  of  preopercular  spine;  spinous  dorsal  deep  red  without  streaks  or  black  marking,  a 
white  xpot  behind  fir^t  an<l  Bt>con<l  spines  at  ba^,  tijw  of  tiiird  to  seventh  spines  whitish;  soft  dorwil, 
anal,  caudal,  an<l  pectoral  plain  pink;  anal  with  membrane  of  third  spine  and  first  soft  ray  deep  red; 
ventral  pink,  s|iine  ami  first  snSl  ray  while,  seconil  ray  deep  reil  anteriorly,  posteriorly  whitish.  One 
example  (No.  03101)  was  rose-red  when  fresh,  with  about  10  very  faint  light  rosy  streaks  along  rows 
of  scales,  these  much  less  dialinci  than  in  other  species,  cheek  rosy  with  1  broad  oblique  white  Inmd; 
dorsal  plain  red,  the  membranes  fading  to  white,  no  light  stripes  on  dark  areas;  other  fins  plain  light 
reil;  membrane  of  fourth  anal  spine  not  darker;  iris  pink.  Another  example  (Geld  No.  03467)  was 
deep  crimson  when  fresh,  with  10  narrow,  pharply  delined.  white  strijies  along  rows  of  tHralef;  an 
oblique  white  fltrijie  below  eye  from  snout  to  ba:^  of  preo|)ercular  spine;  dorsal  clear  deep  reil,  cloudeil 
with  darker;  soft  dorsal,  i-au<lal,  ami  anal  light  bright  red;  membrane  t)etween  third  and  fourth  anal 
spines  l)looil  red;  pet^toral  deej)  red;  venlrals  rt^d,  spines  whit*>,  their  tnenibranes  bloisl  red. 

Color  in  alcohol,  pale  brown  or  brownish  white,  washed  more  or  less  with  silvery  or  bra«iy 
while;  side  with  9  or  10  longitudinal  while  strijies;  fins  pale. 

This  siH^'lef  is  related  to  Ilol'tcmlnm  niidfrr,  iliCfering  [uainly  in  the  presence  of  2  wellKlevelope'l 
spines  on  the  upper  margin  of  the  ogiercle.  It  is  one  of  the  most  abundant  of  the  family  in  Hawaiia:! 
waters. 

We  have  40  sjiecimens  from  Honolulu  and  Kailua,  ranging  in  length  from  3.76  to  0.5  inrhef. 
P^xamples  were  also  olrtaineil  by  the  Atliitnuu  at  Honolulu. 

/fotort-ufrn-  jamhreullir«>  .Forrinn   &  EvcrmariH,  Bull.   IT,  S.  Fi^h  rcimm..  XXII,   190:;  {Apt.  11.  1903).  175,  Honolulu; 
Snyder,  op.  ell.  (Jan.  19.  1904|,  Sa  { |[iii>»lulu). 
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120.  HoloceatruB  •u«if«r  Jordan  &  Everrnann.     I'ktfa  XI  and  2S. 

Head  S  in  length;  depth  2.7;  eye  3  in  hea>);  snout  3.5;  niaxillar>-  2.25;  intt^nirliilal  5;  D.  xi,  15; 
A.  IV,  U;  P.  I,  14;  V.  i,  8;  s.«le8  4-47-8. 

Body  elongate,  eoinpret*ied,  greatest  depth  at  ventral  fins;  upper  profile  <le['iile<lly  more  iiinvt^x 
than  low«r;  head  compressed,  much  longer  than  deep,  pointed,  itn  width  a  little  more  titan  half  itH 
length;  eye  nio<)eraIe,  about  1.2  in  postocular  part  of  head,  and  slightly  impinging  upon  upper  prolili'; 
snout  pointed;  mouth  nxjderate,  oblique;  maxillary  broad,  with  largi-  supplemental  lione,  iliKtally 
equal  to  half  diamet«r  of  eye;  lips  thick,  fleshy;  teeth  minute,  in  hroad  liandn  in  jaws,  anil  on  vomer 
and  palatines;  tongue  point^l,  free  in  front;  uoBtrila  close  together,  lumterior  one  a  large  iiivity  with 
several  small  spines  projecting  over;  preorbital  witli  2  large  Htrong  spinea  an<l  about  6  Htrong  serrations 
on  its  mai^n;  suborbital  rim  narrow;  bones  of  head  all  more  or  letw  finely  serrale,  the  ojierelf  almve 
and  preopercle  below  each  with  a  long,  strong,  dagger-like  spine;  interorbital  space  broail,  very 
slightly  concave;  a  fleshy  axillary  flap;  gill-opening  large,  filaments  miHlerately  long,  niufh  loi^^r 
than  gillrakers,  which  are  compressed  and  not  very  numerous;  iweudobranchiio  largi»;  spinous  dorsal 
long,  membrane  between  spines  not  much  inciseil,  first  3.2,  second  2.1,  third  2,  last  4.2;  anterior  ilon<al 
rays  longest,  fourth  1.8,  last  7.6;  third  anal  spine  largest,'  1.75,  fourth  2.3;  soft  SJial  similar  to  soft 
dorsal,  third  spine  not  reaching  beyond  rays;  caii'lal  rather  small,  forked;  perioral  1.3;  ventral  1.4, 
spine  2;  caudal  peduncle  eompreeeed,  its  length  2.2,  depth  4;  scales  rather  large,  ctenoid;  lateral  line 
arched  a  little  at  fintt  and  running  down  obliquely  on  upper  side  •>[  caudal  peduncle. 

Color  in  life,  bright  red;  side  with  about  8  yellow  longitudinal  liands;  spinous  dorsal  vermilion 
tinged  with  yellow;  soft  dorsal  rosy  with  front  margin  white  and  l)ehind  this  almve,  reil;  anal  whitish 
with  red  between  thinl  spine  and  first  ray;  caudal  red,  maisined  alxive  and  along  the  emarginaliim 
with  whitish;  pectoral  whitish  with  red  lines;  ventral  rosy  with  front  margin  white.  One  exauitile 
(field  No.  03454)  in  life  had  yellow  and  red  longitudinal  bands  al>ove  anil  yellow  and  white  below; 
spinous  dorsal  vermilion,  other  flna  red  with  white  l>orderB.  One  (fiel<1  No.  03472)  was  brilliant  acBT- 
let  red  with  11  golden  streaks  along  rows  of  scaler,  upper  4  broaileel,  and  third  an<l  fourth  most  dis- 
tinct and  oblique;  a  white  or  golden  streak  across  cheek;  fins  plain  starlet  without  dark  patches. 
Another,  when  fresh  (field  No.  0;1494),  was  bright  red  verging  to  Harlet;  side  reil,  with  4  golden 
strijies  along  back  and  6  ail\^r  stripes  below  thene,  golden  and  silver,  very  bright;  heail  crimson;  a 
white  banil  on  cheek;  spinous  dorsal  deep  scarlet  with  crimson  e<lge;  soft  <loreal  light  crini»>on  with  a 
white,  then  a  dark  crimson  edge;  caudal  bloo<l  red,  edgc<l  al)ove  anrl  >)eli)w  with  whit*;,  posterior  part 
of  tin  abruptly  pale;  anal  with  pale  spines,  then  blood  red,  then  jiinkish;  ventral  with  white  fpine, 
then  dark  red,  then  pink;  jiet-toral  light  red,  axil  deep  red. 

Color  in  alcohol,  pale  brown  or  brownish  white,  the  Irnigitudinal  bands  on  sides,  ti^ther  with 
scales  on  cheeks  and  opercle,  silvery;  fins  pale. 

This  species  was  obtained  by  us  at  Honolulu  and  Ktulua,  and  appears  to  l>e  I'ouimon  at  the  former 

pi.™. 

The  »  specimens  we  have  examined  are  6  to  9.75  inches  long. 
aotoeeiKrtunui/erJotdaniEveniuuiii,  Bull.  U.S.  Fi»h  Cumm..  XXII,  I9tu  (Apr,  II,  ISUt).  176.  Honolulu. 

Family  L  POLVMIXII[),€.-Thc  Barbudos. 

Body  rather  elongated  and  compressed;  scales  not  serrated;  lateral  line  continuons  with  back; 
heail  compreteeil  and  with  a  decurved  profile;  preopercle  serrated;  mouth  with  a  lateral  and  nearly 
horiiODtal  cleft;  t*eth  villiform,  on  both  jaws  and  on  palate;  branch  iostegal  apertures  large,  the  gill- 
membraneb  separate,  tree  from  the  isthmus;  branch iost*^l8  4;  dorsal  moderately  elongated,  with 
several  spines,  increasing  backwani;  anal  opposite  the  posterior  jKirtion  of  dorsal,  armed  with  3  or  4 
spines;  pectoral  with  branched  rays;  ventral  fins  thoracic,  each  withastiineand  6  or  7  rays.  Yertelmc 
in  increased  number  (29).  The  family  is  distinguished  by  the  i-ombination  of  chin  barlielK,  increutted 
number  of  rays,  and  small  numl>er  of  branchiostegals.  The  increaseil  number  of  ventral  rays  and  the 
rtrui-lure  of  the  fins  seem  to  point  to  bervcoid  rather  than  percoid  affinities.  Mr.  Starks  has  shown 
that  the  structure  of  the  barbels  is  quite  unlike  that  seen  in  the  MuUidie,  notwithstanding  the  strong 
external  resemblance. 

A  single  genus,  with  1  to  3  species,  inhabiting  rather  deep  waters  in  the  tropical  Atlantic  and 
Fkcific. 


,GoogIe 


166  BULLETIN   OF  THE    UNITED   STATES   FISH   OOMMISSIOM. 

,:..  Oanu  M.  POLTmzlA  LowB.     Burbndo. 

Charact«re  of  the  t'enua  includeii  above.    The  apeciea  are  fully  dew'ribwl  in  Sertion  II. 

Pxiymlxia  Low«,  Tr»m.  Cainbr,  I'hll,  Piic.  1 
-VnuoiroiHO  Vulencltnnis,  Bcrlier-Webb  St 
Dittemut  Poey,  Memorial.  II,  160,  ISflO  (fmtulw). 

Suborder  SELENICHTHYES. 

This  group  is  especially  chami:terizecl  by  thi-  preseQce  of  14  to  17  raya  in  the  ventral  fins.  The 
long  (lon«l  in  made  of  soft  rays  only,  and  th«  hypocoracoici  bone  is  greatly  dilated.  It  is  probably 
allied  to  the  group  of  Scomtn-ouiel. 

One  family,  the  Lamprids: 

Family  LI.  UHFRID^.— The  Mariposas. 

Body  ovate,  ■comoresHed  and  elevated,  covered  with  minute,  cycloid  scaler;  head  Binall,  rather 
pointed;  mouth  small,  terminal,  without  teeth  in  the  adult,  its  angle  with  slits  in  the  xkin  to  permit 
motion  of  jaws,  ae  in  the  tunnies;  preniaxillaries  protractile;  opercular  bonea  entire;  dorsal  fin  single, 
very  long,  elevated,  and  falcate  in  front,  without  distinct  spines;  anal  long  and  low,  not  at  all  falcate; 
both  fins  depreseible  in  a  groove;  ventral  fins  thoracic,  but  behind  the  pectorals,  attached  to  a  very 
long  pubic  bone,  composed  of  14  to  17  soft  raya;  pectoral  fins  large,  falcate,  their  baaeH  horizontal; 
caudal  fin  moderately  forked,  its  peduncle  short  and  slender,  without  keel;  a  pit  at  base  of  caudal, 
above  and  below,  as  in  certain  sharks;  lateral  line  present,  much  arched  in  front;  branchiosteKa'B  6; 
gill-membranes  free  from  isthmiis;  esoph^ua  not  armed  with  spinous  teeth;  air-bladder  .arge,  bifur- 
cate behind;  pyloric  appendages  very  numerous;  vertebrre  4S;  hypocoracoid  very  much  dilated,  as  in 
Brama,  the  entire  shoulder-girdle  very  heavy;  the  pubic  bone  much  longer  than  inBr«»in.  Fishes  of 
large  size  and  gorgeous  coloration,  inhabitiog  the  open  seas,  the  flesh  firm  and  rich.  A.  single  genus 
with  prolwbly  but  one  species.  It  resembles  the  tunnies  in  the  character  of  the  tlesb,  hut  the  form  is 
very  different,  and  the  character  of  the  anal  fin  separates  it  widely  from  all  macterel-like  fishes. 

Oanu  9S.  LAICFBIB  B«tiiii(.     Muipoiai. 

Characters  of  the  gt^nua  include<l  above.  The  single  Bj)eciea  is  cosmopolitan,  most  beautifully 
colored,  and  unsurpa.-^se«l  as  [oinl,  thf  flesh  rich,  firm,  and  delicate. 


121.  Lampria  regiuB  (Bonnaterre). 

Head  3.25  in  length;  depth  1.75;  D.  53  to  55;  A.  38  to  41;  V.  14  to  17;  vertebra  23 -f  22=45. 

Body  short  and  very  deep,  sides  niuch  compresseil;  mouth  toothless;  longest  dorsal  ray  shorter 
than  pectorals,  which  are  neariy  as  long  as  head;  anal  very  low  in  front,  a  little  higher  behind. 

Color  a  rich  brotwle  i)t  silver  and  lilac,  rosy  on  belly;  everywhere  with  round  silvery  spots;  head, 
opercles,  and  back  with  ultramarine  tints;  jaws  and  fins  vermilion;  fleeh  red,  of  I'arying  shades. 

Skeleton  strong  and  firm.  Length  3  to  6  feet.  Open  waters  of  the  Atlantic  and  Pacific;  frequently 
taken  off  the  coasts  of  Europe;  not  rare  off  Madeira;  occasionally  taken  off  Newfoundland,  Maine,  and 
Cuba;  also  at  Monterey  and  other  places  in  California,  anil  in  Jaiian.  Mr.  Bemdt  sends  a  photograph 
of  a  specimen  of  thlsspei'ies,  weighing  17ti  jKiunds,  taken  off  Itonolulu.  One  of  the  choicest  of  finheF, 
the  flesh  rich,  firm,  and  of  delicate  flavor. 

Zcuirrgiiit  Boan^Km,  Encycl.  lebth..  7J.  pi.  311,  liM,  Tarbay,  England:  HflerU[iah  uf  I'eiiiieiit. 
ZcutguOaltit'Rrannivh.  Danskv  l^'lskr..  111.  3W,  17BK,  Bliloore,  Denmark. 

Zeai  iKHa  Gmelln,  Syxl.  >'»(.,  Ill,  12J»,  17m.  Normandyi  alUT  Pul»on  du  Lune,  Uu  Huini;],  IHm  P«thiH,  III,  71. 
Zamprit  lima.  Gtlnther,  Cal.,  II,  416,  IS60;  Day.  Fish,  (iicat  BriUiu,  118. 
Lamprit  regiui,  Ooodt  &  Bean,  Oceanic  Ichlh.,  T£i,  189$. 
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Group  SCOMBROIDEI.— The  Mackerel-like  Fishes. 

Biidy  varioUBly  tormeil,  usually  atlapteii  for  rapid  swiiuuiint;;  the  mailea  uHually  Hitukll  and  iryi'loiil 
or  wanting,  wmietiices  transfnrmeil  into  rough  or  bony  plaU^,  liut  rarely  eteniiiil ;  lateral  lint;  various, 
agaally  undulate  or  with  an  anterior  ari;h  and  a  posteriur  straight  part,  at  leant  not  regularly  arched; 
Kometinies  wantii^;;  tle«h  in  typical  fonn;<,  Ann,  oily,  and  re<ldiHh  in  ontor,  liut  in  name  t'Bsen  pale  and 
soft;  cautlal  peiluncle  almost  alwayx  slender  and  Htronp,  the  camlal  fin,  if  present,  more  or  It-iw  deeply 
forked,  ex<«pt  in  certain  deep-nea  forms  and  in  aberrant  familieM,  the  ftrui'ture  typically  adapleil  for 
Hwitt  propulwion;  dorsal  fin  usually  long,  the  spinous  portion  generally  shorter  than  the  soft  part, 
soraetimee  abtient;  the  Rpine»  fteldom  very  strong,  snnieliniea  not  differentiate"!  from  the  soft  rays; 
anal  fin  always  more  or  less  similar  to  fioft  dorsal;  ventrals  thoracic,  suhjuttular,  or  aubabdominal, 
UBually  with  one  slender  spine  and  5  rays,  sometimen  many-rayed,  sometimes  rudimentary  or  wholly 
wanting;  branch ioetegals  few,  usually  7;  gills  4,  a  clit  liehind  the  fourth;  g!llraker^'  various;  gill-mem- 
branes UBualty  separate,  sometimes  joinetl  tog«>ther,  rarely  attacheil  to  the  isthmus;  mouth  and 
dentJtion  various;  skeleton  firm  or  variously  soft,  the  structure  ae  in  spi nous-ray eii  fishes  generally; 
the  shonlder-girdle  attached  to  the  cranium  hy  a  ilistinctly  forkeii  |K>8t-temi)iiral,  which  is  not  adnate 
to  the  cranium;  no  orbitosphenoid;  vertebne  varying  from  24  to  more  than  100,  the  high  numbers 
found  in  pelagic  species;  intestinal  canal  short.  Thiu  group  of  mackerel-like  fishes  is  not  cajtable  of 
eia<'t  definition,  its  deviations  from  the  ordinary  ty|>e  of  spiny-rayed  fishen  )>eing  various  ami  in 
various  directions,  so  that  no  set  of  diagnostic  charai^terH  will  cover  them.  The  group  is  not  a 
Kuborder,  as  the  term  is  generally  undenitood;  it  is  incapable  of  simple  definition,  and  in  'iLt 
divergence  some  members  approach  to  other  groups  more  nearly  than  to  typii'al  or  even  extreme 
nienilnTH  of  their  own.  The  group  is,  however,  a  somewhat  natural  one,  a.s  by  the  common  consent 
of  ichthyolt^ste  its  different  types  have  always  lieen  kept  near  each  other  in  the  system  of  classi- 
fication. 

a.  Ventral  Bna  wllh  fewer  Ibun  8  mlt  rays,  luiuiilty  I,  5,  mmelimes  wotiKiiK. 

ft.  BoDwoIimoutandapperJawproloiiKcd  into  a  distinct  Kword:  TeitebntaliinilW;  vemralKandlcclh 

vranllngln  the  BduH:  BMileJi  obsolete XiphiiilK,  p.  1«7 

Ml.  Bones  o(  snout  not  prolonged  In  u  »««rd. 
r.  Bixly  fnslforra  or  bHnd-slupcd,  witb  many  vertebne  (30  to  l^l.xnuill  or  minute  walvx  and  dis- 
tinctly forked  oiudal  on  a  slender  peduncle  (the  dn  Hometlmes  wanting):  dumi  and 
anal  long.  lhe»iplnou«  pnrtol  dorsal  well  developed. 
d.  CHudal  Hn  present 

t.  Soft  dumI  and  anal  dlstinet  Irom  spinous  port,  the  anterior  rays  forming  a  more  or  less 
distlnet  lobe;  body  moderately  elongate,  fiisifonu;  caudal  peduncle  with  a  dlntlni-'i 

keel;  fln lets  alwayn  present;  vcnlralnl,  B ', SeomhridK.  p.  IM 

n.  Soft  dorsal  and  anal  more  or  less  coiiEinuous  with  spinous  doisal,  their  anterior  rays  not 

forming  a  dlstlncl lobe;  ventruls  ruitlnientary Irpidopidr,  p.  lie 

cr.  Body  and  flns  various,  not  showing  the  combination  noted  under  '. 

/.  Vsrtebrie  10  -)■  I'.i  to  16  =>  22  to  26;  dorsal  spines  not  long  and  fllamenlous;  anal  with  2  free 

spines  in  young (hmnjmto-,  p.  17» 

Jf.  Vertebne  30  or  more  (In  eioeas  of  10  +  14);  doraal  So  with  a  distinct  spinous  part;  spinous 
dorsnlUtUedeTcloped,  of  S  or  4  weak  and  slender  spines  continuous  With  the  soft  rays; 

doisal  nn  beginning  behind  cbchcad;  body  ovute:  acalesAmi.  not  very  nmall HmmlOir.  p.  202 

Iff.  Vertebne  30  or  mure  (In  eicen  of  10  +  14);  dorsal  (In  without  epinouH  piirt.  nil  thu  rB>-s 
brancbed  and  articulate;  domal  beginning  as  a  eresC  on  the  head;  body  oblong;  siraleH 
very  small -,,.--- Vorypruentda'.  p.  LWO 

Family  LIl.  XIPHIID^.— The  Swordfishes. 

Fishes  of  great  size,  with  the  body  elongate,  n8ke<l,  the  young  covered  with  rough  granulations; 
upper  jaw  very  much  prolong^,  forming  a  "sword,"  winch  is  flattened  horizontally  and  i'omi>osed  of 
the  consolidated  vomer,  ethmoid,  and  prcnnaxillaries;  teeth  wanting  in  tlieaiiult,  present  in  the  young; 
doraal  fin  long,  usually  divided  in  the  adult,  continuous  in  the  young,  without  differentiated  spinous 
|art,  each  part  composed  of  soft  rays,  the  i)08terior  portion  much  smaller  than  the  anterior  and  placed 
on  the  tail,  resembling  the  secomi  dorsal  of  a  shark;  fin  rays  envelo|ie<l  in  the  skin;  anal  fin  divided 
in  the  adult;  caudal  peduncle  slender,  with  a  strong  median  keel;  caudal  fin  widely  forked  in  the 
adult;  ventral  fins  entirely  wanting;  no  pelvic  arch;  gills  of  peculiar  structtire,  the  lamimc  of  each 
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arch  joined  inUt  am;  pla.I«  by  reticulations;  gilU  4,  a  slit  behind  the  fourth;  gill-meiiibraneH  separate, 
free  from  the  isthmuH;  i>3eudal)raiicbia-  present;  brani^hiosleKT.lH  7;  air-bladder  prewiit,  HJmple,  Ur^; 
pyloric  iixm^  very  nunieraiis;  intcKtiiial  tanalfloni;,  with  many  foldx;  vert«;bnc  short,  14  -'  12  =  36  in 
number,  the  iieural  and  hicinal  8pineM  normal;  ril«  very  few.  One  8peoiet>,  an  enormous  tish  of  the 
open  nea,  rivaling  tlie  largest  sharks  in  Rise  and  of  immense  etrent(th  of  tnufwle.  Very  younK  or  larval 
individuals  ilifier  much  from  the  adultc;  the  fins  are  high,  both  jaws  are  prolonged  into  a  l)eslE,  and 
the  head  if  arme^I  with  long  Rpinei>. 


Qenni  9i 


TTF«T*«  Ilnnani 


BwordllalHi. 


Teeth  and  ventral  tins  lacking;  Ixxly  mmewhat  compreaseil;  doraal  fins  2,  the  anterior  bt^inning 
opposite  the  gill -openings,  falcate  and  elevateil,  its  height  rather  less  than  that  of  the  Ixidy;  second 
dorsal  very  Ninall,  on  the  tail,  opposite  the  small  second  anal.  In  the  young,  teeth  are  present  ami 
the  2  dorsal  fins  are  connecletl,  the  fin  l)eing  elevate<l  as  In  lutiophiirut.  FirHt  anal  similar  to  first  dor- 
sal, but  smaller,  lesx  falcate,  and  (ar  liehind  it;  i)ectoral  fins  moderate,  falcate;  skin  naked,  more  or 
less  rough,  especially  in  the  youog,  which  have  rudimentary  scales;  swnnl  flattened  and  trenchant; 
caudal  keel  single;  intestines  lung,  sinuous;  air-bladder  simple;  pelvic  arch  obsolete.  Fishes  of  great 
size,  reaching  a  weight  of  300  to  400  ])Ounds,  the  desh  red  and  rich  in  flavor,  highly  valued  as  food. 
Xlphiat  UnOBOs.  KtbI.  N'U..  Ed.  X.  US,  IT&8  (iiladiiu). 


133.  Xiplkia*  erladius  Linnaeus.     Fig.  61. 


Head  about  2.25  in  length;  depth  aluut  5,5;  snout  3  in  length;  D.  4(M;  A.  18-14;  vertehrw 
14-J-12;  cleft  of  mouth  extending  Iwyond  eye.  Color  dark  metallic  purplish  above,  dusky  below; 
"sword"  almoKt  black  above,  t>etuw  lighter;  tins  ilark,  with  silvery  sheen. 

Atlantic  Ocean,  on  both  coasts;  most  abundant  between  Cuba  and  Cape  Breton;  not  rare  off  Oap<- 


y,.—XfphUa  aladiHt  L<ni 


Cod  and  the  Newfoundland  Banks;  rather  common  in  southern  Europe;  also  fouud  in  the  Paciflc, 
nui«sionally  taken  about  the  Santa  Barbara  Islands,  but  not  elsewhere  recorded  from  the  eastern 
Pacific.  The  objet^t  of  extensive  fisheries  in  the  Atlantic.  A  single  specimen  was  seen  by  us  at  Hilo. 
Others  were  seen  by  llr.  Snyder  at  Honolulu. 

XIpliiatgladiiu'iin.nKia.ain.  Nat..  Ed.  X.  24S.  i;M,  Europe  |a(lerXipb[a^  uf  Art«di):  Blovh,  Ichtlij-oWla.  111.23.  pi. 7B. 
17M:  Clivicr  t,  ValencledniH.  Hist.  Nat.  Pol™..  VIIl.  2».  1H31;  Gflnther.  Cat.,  11,  611, 1«0;  Buirer,  Fishes  M«b».,  Ti 
tiViS:  Jordan  &.  Ollben,  E>-tiopa<Ib.  420.  1HS3;  Snyder,  Bull.  I'.  S.  Pb>h  Comm..  XXll.  IMU  (Jan.  lu.  19041.  US 
(Honolulu). 

Hpftia«n>tid<lrtf  Leach.  In  Wem.  Mem.,  II.  6f.  pl,2,  flg.  1,  IMS,  Frith  of  Fonh. 

Family  LIII.  SCOMBRI D*.— The  Mackerels. 

Boily  elongate,  fusiform,  not  much  compressed,  covereii  with  minute  cycloid  scales,  the  scales 
anteriorly  sometimea  forming  a  corselet;  lateral  line  present,  its  course  undulate;  heatl  pointed 
anteriorly,  subconic;  month  rather  large,  with  lateral  cleft;  premaxillary  not  protractile;  maxillary 
without  supplemental  bone:  jaws  with  sharp  t«eth,  lai^  or  small;  vomer  and  palatines  toothed  or 
not;  preopercle  entire;  opercle  unarmed;  in  the  very  youi^  the  preo]«rcle  if  armed  with  radiating 
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i<pinm.  which  are  later  absorbed  and  loet;  Rilt-openinus  very  wide,  the  menibratitv  not  unitn),  free 
fmm  the  iuthmus;  fEillrakem  usually  lon)[;  pseud obranehjit'  prew'ttt,  lar^i'i  gilln  4,  a  nlit  liehind  the 
fourth;  branohiuntegsl^  7;  dorsal  fins  2,  the  lirst  of  rather  weak  Hiiijim,  d<-i)Tvriaib1e  in  a  itruove,  the 
seiiind  Niinilar  Ui  the  anal;  the  elevate<l  anterior  lobe  alwayKdislinot;  anal  npines  weak;  last  rayHof 
dorsal  and  anal  detached  and  separate.  forminK  in  each  cane  a  Herkti  uf  HnletH;  caudal  )ieilun<dti 
extremely  Niender,  keeled,  the  caudal  lobi-w  abruptly  divergiiiK.  falcate,  the  fin  adapte<t  for  rapid 
motion;  ventral  Ann  well  developed,  thora<^i<',  i,  5;  vertebrw  in  ii;rea.let  number  than  in  Qimitifiiia; 
the  number  ranging  from  31  to  66;  first  upper  ])haryi^eal  present  without  teeth,  thinl  and  fourth 
I'OOMsiSed,  with  teeth;  lower  pharyngeals  [leparate;  stomach  sac-shaped;  (lyloric  cceca  numerous;  air- 
hiailder  small,  somelinies  abs(>nt.  Coloration  metallic,  often  brilliant,  the  prevailing  ehaile  steel-blue. 
Genera  al>out  12;  si)edeii  about  60.  Fishei'  of  the  high  w«s,  many  of  them  c(Mmo{iolitan,  and  all  hav- 
ing a  wide  ranite;  moat  of  them  are  valueil  as  food-fishes,  the  flesh  l)eing  firm  and  oily,  hut  sonietimcM 

a.  Caudal  pt'luni'li;  wltbom  medUn  keel  on  eacli  itdc ScimOitr,  ji.  16» 

da.  raiulHt  peduncle  wllh  &  median  keel  on  ear.h  tddc:  a  small  kei'1  above  and  unu  liclou'  IIiIm. 
b.  Doml  nplnen  10  lo  16;  gllln  normal.  Uie  lamlnte  nut  forming  a  network. 
r.  Body  Mak-1e«.  excepting  about  the  lateral  Uni;  and  eonielet, 
li.  DoriAlA  well  separated,  the  Inienpaee  mure  than  half  head... Auza,  p.  170 

F.  Vomer  and  palatlnex  with  vllliform  nr  and-llke  (eeth:  body  rvbuHl,  not  L^nnpremed;  verte- 

rf.  Vomer  (oolhlen:  pklatlnes  with  aiiingle  rowuf  rather  utronK.  eon  leal  teeih;  txidy  elongate, 

■lightly  compreHHed;  vertebra  GO  UiM Sania,  j>.  17.1 

U.  Domal  HplneH  abuul  :i.^:  gllli  with  the  ismlnai  forming  a  network AnaWwcyblum.p.  }lt 

Ocnnt  97.  aOOHBEB  Unn«ni.    Tlw  MaektraU.    '•Ojielu." 

Boily  fiiHiform,  rather  elongate,  somewhat  compressed;  caudal  peduncle  :'tender,  without  nu-iiiaii 
keel,  but  with  2HmaH  keels  on  each  side;  mouth  wide,  with  a  single  n)w  of  rather  Biiiall,  slender  teeth 
in  each  jaw  and  on  the  voniec  and  palatines;  maxillary  slipping  under  the  brua<l  preorliilal,  a  fiesliy 
lube  im  eiu'b  side  i>f  lower  jaw  near  its  juni-tion  with  maxillary;  s<«les  very  small,  not  forming  a  i-orse- 
lel;  first  itorsal  of  9  to  12  feehle  spines,  separated  from  the  second  by  an  intersjtace  tp^ialer  than  the 
>Nise  uf  the  fin;  iiecond  dofHal  small,  followed  hy5  U)  9  detacheil  flnlets;  anal  similar  to  second  (lorsal, 
with  simitar  finlets;  pectorals  and  ventraU  small,  the  former  placed  high,  on  the  level  of  the  eyes; 
i^udat  fin  siiiall,  widely  forketl;  pyloric  appendages  exceedingly  nunieroue;  air-bladder  small  or  waul- 
ing: vertebne  normally  formed,  14  t  17=31;  gillrakers  long  anil  slentler.  Kpecies  few,  widely  ilintri- 
buteil,  uBoally  swimming  in  lai^  schools;  carnivorous  and  migratory;  everywhere  highly  value<l  for 
fooil. 

Smber  Linnsiu,  Hyil.  Nat..  Ed,  X,  297.  1758  |*amiferui). 

iiW»l»><;r.)no»,  Cat,,  IBS,  IflM  (JmiKfiru.). 

ftKTimatopAoriH  Jordan  i  Gilbert,  Proe,  V.  S.  Sal.  Mim.,  V.  IWtt  (Apr.  2.S,  11W.1),  .W3  (pn'mmUojiAonu). 

138.  Scomber  J apouicuB  Houttuyn.     "(fjielu  paUihu;"  Chub  Mai'kerel,     Kig.  62. 

Head 3.t)  in  length;  depth 5;  eye  3.75  inhuaii;  snout  3.  I;  maxillary  2,9,  tnandibi  2;  interorbital 
4.-1;  D.  ix-i,  12-v;  A.  :-i,  11-v;  8cale«lt)-210-;H;  gillrakem  13  ■  20,  with  lung,  slender,  sparse  teeth 
on  anterior  edge,  the  longest  Killraker  1.4  in  eye. 

Boily  slender,  not  compressed,  the  dorsal  outline  gently  elevate<l;  taudal  peduncle  not  compreeseil 
and  not  keeled;  head  long;  snout  very  long  and  pointeil,  the  outline  from  tip  to  nBi>e  straight;  mouth 
large,  slightly  oblique,  the  jaws  subeijual;  maxillary  reaching  near  anterior  edge  of  pupil;  a  single  row 
of  small  teeth  of  itnifonn  sise  in  each  jaw;  similar  teeth  ou  vomer  and  palatines;  no  teeth  on  tongue; 
eye  Utjk,  strongly  adipose;  preopercle  broa<l;  no  blunt  teeth  or  spines  on  shoulder-girdle;  scales  very 
small,  covering  entire  body,  deci<luous,  not  forming  a  corselet;  top  of  head  with  a  large,  translucent 
area;  no  groove  connecting  dorsals;  first  dotwl  higher  than  long;  origin  of  anal  slightly  behind  that  of 
soft  dorsal;  |>ecloral  short,  not  reai^bing  tip«  of  venlrals,  2.3  in  head;  ventrals  2,6  in  head. 

0)lor  in  alcohol,  bluish  above,  with  about  :TO  wavy,  darker  blue  streaks  which  reach   ju^t  l>elow 
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lateral  lint-,  th«Ne  souiewhat  KticuUt«d  and  indottin);  paler  areas;  nuddle  an<l  lower  part  of  side  paler, 
with  small  dark  spote;  belly  jiale,  with  8matl  rounil  ilark  spots;  axil  dark- 
Color  in  life  (No.  01&36),  upp<;r  half  of  heail  and  Wiy  blue,  with  brilliant  silvery  anil  blue  reQeo 
tions;  lower  half  whlt^,  with  nietalliu  reflect  inns;  back  and   upper  part  of  side  with  more  than  30 
transverse  ziKzaK  dark  bonds;  lower  baU  covered  with  numerous  inconspicuous  roundish  and  oval 


Tia.  Bi.—.'^enmberjaponktu  Houttuyn;  »lter  Jindui  ind  Erermann. 

dusky  npots;  spinous  dorsal  tmnR|>aTeiit;  soft  doraal  slightly  dusky;  anal  wbitinh;  ventrals  while,  with 
reildi^  base;  pectoral  dusky;  caudal  dusky,  with  the  e<lge  yellowish. 

The  alMVP  description  liBse<l  <-hiel1y  upon  a  specimen  (No.  04022)  15.75  inches  lonx,  taken  at  Hilo. 
One  other  wan  obtained  at  Hilo.  The  collection  contains  2  examples  obtained  at  Honolulu  Ai^uirt  8 
and  13,  an<l  another  was  seen  in  the  Honolulu  market  August  13. 

This  mackerel  is  not  often  seen  among  the  Hawaiian  Islands.     The  only  specimens  known  from 
there  are  those  here  noted.     It  is  a]>parently  identical  witli  the  chub  mackerel  of  the  Atlantic  and 
with  the  common  Japanese  saba. 
Snnberjajxmwtu  Huultuyn.  VerliaDd.  Holl.  Maalwh.  Haar 
Ubdic  FIhIivh.  Zn.  1«K,  with  Hgure:  Jonlan  &  Snyilc 
.S-i™b(Taurfl(iHHoultuj-ii,  I.  c,  3S3,  Japan. 
.Smmb<T  rufloi  timvlln.  Syet.  Nat..  1S23. 17W,  Sardinia;  Uru 
Junlnll  ii  Evermann.  PlKh.  Nurth  &  Mid.  Alnvr..  I.  » 
.xn.mbfT  lanrtut  Walbaiim.  Art.  Mar.,  XS.  yiVi.  Sardinia. 

StimberimeumalopluirutDelK'Rocbe,  Ann.  Miu.  Nal.  Hlsl.  I^rin.  Xltl,  IMN,  3ift  and  l»4.  Balearic  lalanda. 
Smmbrr  marropMhalniu  RaRnewiue,  Indies,  Ij.  IHIO,  Patcrmo. 
.Sromft^ffirjMllehill.  TlatlB.  Li  I.  and  i'hiliB.  an',  N,  Y.  IKIS,  4Zi,  Hew  York. 
Snmbtr  mwHUUm  Couch,  Ann.  lta«.  Nat.  Illm..  V.  IKK!.  Tt.  Ensiand. 
.SromAiT  vniliUaliii  Swalnnn.  Nat.  Hixl.  Fishi-H.  II,  409.  1K39,  Sicily. 
SeaaAcrffmrUaSvi»\lviOTI,op.clt..  11.410. 1S39,  Sicily. 
■IcnmberdlrgoAitea.  Proo.  Cal.  Ac.  Hcl.  1SS6, 101.  Santa  Barbara. 
Seinnber  dtkayl  Slorer.  Hist.  Flabes  Man..  130,  pi.  II,  flg.  1.  I!<53.  MaiaachuHtla  csaat. 

Ocnu  9>.  AVZIB  CiiTlar.     Th*  Frigate  Kaekorali. 

Body  oblong,  plump,  mostly  naked  p<«teriorly,  anteriorly  covered  with  sniall  scales,  those  of  the 
pectoral  retjion  enlarged,  forming  a  rozBelel;  snout  very  short,  conical,  scarcely  compreMed;  mouth 
rather  small,  the  jaws  eipial;  tt-eth  very  small,  mostly  in  a  single  series,  on  the  jaws  <nily;  tail  very 
slender,  depresse<l,  with  a  rather  tariK  keel  on  each  side;  first  donud  short,  separated  from  the  second 
by  a  considerable  interspace;  eetiind  dorsal  and  anal  small,  each  with  7  or  8  liiitets;  pei^torals  and  ven- 
trals  small;  no  air-bladder;  branchiostegalsT;  pyloric  fiecadendriticaligillrakersvery  long  and  slender, 
nuineroiis;  vertebrte  39  in  number,  i)eculiarly  modified,  essentially  as  in  OymnoiaTda.  One  species, 
pelagic,  widely  dislrilmte<l. 
JiuisCuvier.  R*glie  Animal,  Ed.  V,  Vol.  II.  IW,  IKta  (rocAmlAoaird). 
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124.  Auxla  tliazard  (Ltic^pviie).     Frigate  Mackerel.    Fig.  Ki. 

Heaii  3.C  in  length;  depth  4.76;  eye  5  in  huad;  snout  4.1;  inttrurbital  4.2;  maKillar)' 3;  D.  x-12-viii; 
A.  13-vii;  gitlrakera  304-10,  sermte,  longest  nearly  equal  to  eye. 

Body  robuHt,  scarcely  comprefsed,  uliruptly  contracted  at  caudal  peduncle;  least  ileptli  of  latt«r 
1.3  in  leoiit  width,  Btrongly  keeled;  head  long,  subconic;  Biiout  pointed;  juwh  eijiial;  small  t«*th  in  a 
fingle  seriex  in  each  jaw;  tongue  lor^,  ronndnl,  free,  a  thin  flap  on  uach  ii|i[>cr  Hi<]e,  narrowing  porte- 
riorly  and  givlni;  a  trough. like  appearance;  maxillary  reaching  below  anterior  L^lge  of  pupil,  slipping 
under  preorbital  for  nearly  ite  entire  length;  eye  moderate,  high,  anterior;  interorbilsl  flat;  opercle 
very  broad;  fins  sniall;  dorsal  spines  rather  stiff,  longest  equal  lo  snout  and  eve;  soft  doipal  very 
low,  its  longest  ray  about  e<|ual  to  eye;  candal  iTesi-en(-shai"eil,  lolieH  e(|'ial;  longert  anal  ray  equaling 
base  of  (in,  its  origin  under  posterior  base  of  soft  dorsal;  pectoral  short,  reaching  slightly  beyond 


Fio.  ei.—Aiirit  llio^^anl  (LavfpMc);  after  Jonlan  nnd  ETcrmann. 

ventrals,  past  middle  of  first  dorsal,  longest  ray  2.5  in  heati,  its  upper  base  on  a  line  with  upper  edge 

of  pupil;  ventrals  2.li  in  head,  base  under  upper  Irnee  of  pectoral;  si'ales  of  corselet  ami  along  anterior 

doreal  region  comjiaratively  large- 
Color  ill  alcohol,  blackish  blue  alH)ve,  tighter  tielow,  becoming  silvery  on  belly;  mlor  uf  fins  xanie 

an  adjacent  body  color. 

The  above  description  based  cbieHy  ui)on  a  si>eciineii  (No.  04021)  10.5  inches  long,  fn)m  Hilo. 

We  have  a  specimen  (No.  04027)  14.5  inches  long,  from  Honolulu,  and  have  examined  one  obtaine"l 

by  Dr.  Jenkins  at  Honolulu.     The  H|tei.*ieH  was  found  abundant  at  Hilo.     It  ix  taken  with  the  trolling 

hiMik  in  the  open  sea,  and  is  one  of  the  liest  game  fishes  of  the  islands. 

.lAnnVr  lAoaird  Uic«p£ac.  HiDI.  Nat,  Polw..  Ill,  B,  1801.  between  6  and  7  S.  lat..  an  edui  of  New  Ouioea. 

Hifnalier  Turlvi  RIhw),  Icbth.  Nice,  1S5,  IKIO.  Nice. 

.Sninhrr  bUof  Kafinesiiue.  Caratteri,  Ah,  ISIO,  Palermo. 

nynnut  racArunut  RliM>,  £UT.  MCrld.,  111.  417,  1827,  Nice. 

Jru-uml^wruCuvierdiValciicleDiiea.  Uiat.  Nat.  Pni!«.,  Vlll.  139, 1X31,  MedherraDcaii. 

Aui»  UiiKinaioma  Sleeker.  Fauna  Japan,  in  Nat.  Tyda.  Ned.  Ind.,  VI.  IH54. 108,  NaEaaakl. 

Aii^irth„an.>idfM  Bloeker,  Nat.  Tydn.  Ned.  Ind,,  Vlll.  SOI.  WW,  Tomale.  V,  Ternau. 

Aarit  Ihiatnl,  Jordan  &  Evcrmann,  Fifh.  North  &  Mid.  Amer..  K67.  flu.  385,  ri.  CXXXIII,  IHOli,  Jordan  A  Evennann,  Amer. 

Food  and  Game  Fishes,  277,  1902,  with  flRuw;  Jenkins.  Bull,  l',  8.  Flsli  Coram. ,  XXII,  1902  (St-pi.  2S,  IU03).  «1 

(HuDolulu). 

Oannt  &8.  aTHNOSARSA  QUI.    The  Littls  TtuuilM. 

This  genus  differs  from  Thiumig  (I)  in  the  absence  of  teeth  on  the  vomer;  (2)  'n  the  complete 
abeen«'  of  scales  outside  of  the  corselet,  while  in  Thunnus  of  the  same  size  the  skin  is  covered  with 
i>niall  wales;  the  limits  of  the  corselet  in  the  tunny  and  albicore  are  ohncure,Ho  that  it  can  not  properly 
lie  said  to  be  a  distinct  character  in  those  species;  and  (3)  in  an  important  osteolr^ii'al  character, 
namely,  the  |)ecnliar  development,  in  the  fonn  of  a  network  or  trellis,  of  a  portion  of  the  abdominal 
part  of  the  Iwckbone,  between  the  vertebnc  proper  and  the  ha'mapophyses;  vertebne  38.  Species  of 
smaller  siz<-  than  the  tunnies,  also  pelvic  and  of  little  value  as  food. 
Gynnotarda  'jlll.  Prov.  Ac.  Nal.  Sci.  l^ila.  1N62.  V2f>  (UHinibr). 
Thrnniu  LQtken,  8po]ia  Allantlca,  460. 1880  (pefamyi);  not  of  Cuvier  Ji  ValeiicleriDes. 
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•I);  nut  TliynntcMhiil  Blmkcr.  n  genua  nl  Q/prinirlir. 
,  SynoiKlfl,  4'^,  INKt  (lAunnina). 

a.  talenil  line  wllh  n  dvclilci)  curve  hrlun  «.-<Mnrl  donial:  4  Li.-nphnrln«  alripes  un  sMfs  of  txirty  brlnw 

I«Wrallinc ', pdamit.  p.  172 

on.  LaterAl  line  wilhout  distlnel  curve;  nu  stripe*  below  lalowl  line o/WWmto,  p.  1T3 

126.  Oyiniiosardft  peUunis  (LininFiix).     "Aka,-"''  Oi'ean  Boiiito.     FIk-  (H. 

Head  3.r.  in  lenKth;  .Ivpth  4;  P.  xv-12-viii;  A.  ii,  12-vii. 

Body  oblong,  rohust;  lateral  line  making  a  decided  curve  iiiimed lately  beneath  the  s«(;oii<l  dorsal; 
corselet  atronitly  developed,  covering  the  entire  P|«<*  between  the  diagonals  connecting  the  poaterior 
extremity  of  the  Biiinous  dortttl  and  the  base  of  the  ])ectorals;  i>oBterior  mai^n  of  preojien^le  about  l.ii 
in  inferior  margin;  ptHrtoralH  reat^li  vertical  from  tenth  doraal  opine. 

Back  bluish;  l)e11y  Hilvery;  4  browninh  stripes  <m  each  Hide  of  belly,  |>arallel  witli  the  lower  tmrve 
o(  iHHiy;  no  npitUi  below  pei;toral8. 

Warm  t-eas;  pelagic;  not  very  common,  north  to  Cape  Cod  and  Bermudas  on  the  Atlanti<;  coant  of 
Amerini;  once  recorded  from  California. 

A  Hpecimen  (Ko.  04439}  S2  inches  long,  from  Honolulu,  18  deecrlbe<l  ax  follows: 

Head  3.3  in  length;  depth 4.4;  eye  7.75  in  head;  Bnoutv<.2i  maxillary  2.7;  mandible  2.3;  gape 2.7; 
interorbital  3.6;  D.  kv:-12+8;  A.  ii,'l24  7. 


Fill.  (li. — f7j/mnotartia p/tamie  (Ulnnfeua). 

Body  rather  Hhort,  stout,  not  compreaBed;  head  and  caudal  peduncle  nniformly  pointed;  liea-i 
rather  large,  long,  conic;  enoiit  small,  nharpty  conic;  mouth  nioderate,  the  janx  sul)equal',  maxillary 
reaching  middle  of  pupil,  slipjiing  under  |>reorbilal,  width  at  tip  1.7  in  eye,  lower  edge  convex,  fitting 
into  a  concavity  in  mandible;  teeth  small  in  Ixrth  jawe,  none  on  vomer  or  palatine;  short,  sharp  teeth 
on  base  of  tongue;  Interorbital  simce  broadly  convex;  eye  rather  small  in  anterior  half  of  head ;  opercle 
and  preopercle  with  fine  but  soft  [«rrations;  caudal  peduncle  short,  depressed,  and  strongly  keeled ; 
origin  of  spinous  dorsal  slightly  )>ehinil  base  of  [>ectoral,  the  anterior  spines  produced,  2  in  hea<l,  the 
fin  folding  in  a  groove;  distance  between  dorsal  fins  very  short,  not  exceeding  diameter  of  eye;  anterior 
dorsal  ray  produce<X  '^-l  >"  head;  anal  similar  to  soft  dorsal,  its  origin  under  last  dorsal  ray,  its  anterior 
rays  produced,  e<iualing  those  of  dorsal;  caudal  extremely  broa<lly  forkiil,  the  lobes  small,  scarcely 
exci-eding  snout  and  eye  in  length;  pectoral  moderately  long,  pointeil,  1.9  in  head;  ventrals  shorter, 
2.7i)  in  head;  corwlet  well  ileveloped;  a  large  naked  area  on  side  anterior  to  line  connecting  origin  of 
soft  doreal  to  tip  of  i>ectoral;  lateral  line  with  an  irregular  arch  alxive  the  pectoral,  thence  descending! 
in  an  irregular  wavy  line  to  keel  of  caudal  pedinicle. 

o  in  ancient  iradlii.mlh';  ".4*'.  "  and  l\iv  -  Op-I'i"  (msi'lierel)  ftvi^ompanied  Pill  on  hia  voyage  to  Hawaii.    "Aia" 
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Color  in  alcohol,  bluisli  black  above,  pale  on  aides,  whitish  below,  lower  part  oi  side  with  4  liroul 
bluiali 'black  lines,  broadest  posteriorly  and  separated  by  broad  silvery  liaiids,  which  are  bniaiicst 
anteriorly. 

The  above  description  based  upon  a  specimen  (No.  04439)  32  inchee  lotii;,  ol>taine<l  in  the  market 
si  Honolulu.  We  have  another  spe<rinien  (No.  04440),  27  ini-hes  long,  (roni  the  same  i)lace,  and  also 
the  heail  (No.  04018)  of  a  large  example  seen  at  Hilo.  In  the  collection  made  by  Dr.  JenkinH  is  a 
epecimen  (No.  708),  14  inches  long,  which  does  not  agree  fully  with  current  descriptions  of  this  Hiiecie.'. 
It  has  0  narrow  brown  lines  along  lower  part  of  side  insteail  of  4,  and  there  is  a  narrow  row  of  blunt 
tiiliercular  t«eth  on  each  palatine  bone. 

This  species  is  pelagic  and  occurs  in  all  warm  seas,  being  abundant  about  Hawaii  in  summer.     It 
lias  been  found  on  the  Atlantic  coast  oF  Ameri<-a  as  far  north  as  Cai>e  ('u<l,  and  it  is  frequent  Bl>(>ut  the 
Bennutlas.     It  has  been  re<;orded  from  the  coast  of  southern  California. 
rimatbrr  pfbimit  Uanaw,  Hyst.  Nnt.,  Ed.  X.2B7, 1?%,  "in  p«lBca  Inter  Traplcom." 
.V.inbrr  (WmHuto  Lsci^pMe,  HIM.  NnL  FnlM..  III.  14.  imi;  aflpr  LIiiiiiguii. 
Th^uniprlamyt,  CuvirrA  Vnleneicnnes,  Hist.  Nol.  I'alw.,  Vlli.  IR  18S1;  Hller  Linniei». 

O|FMiiiM>tn(a|itfniHJii.J0iitiin  li  Uveimona.  PlHlim  Ncirth  and  Mlil.  Aiiu'r.,  tlGit,1KtKi<Ucl.  3):  Jurdan  A  ETcrmann.  Amerlmi 
Fo»l  and  Oitmc  FUhcs.  2TR,  IKS;  Jcnklnn.  Uiill.  l~.  S.  Flxh  Cunitn..  XXII,  igiu  ISL'pl.  29.  I<l(»l.  411  (HihiuIuIii). 

136.  OynmoaardaaUetterata  (Kafinesquej,     "  Kaimk&iea;"  Little  Tunny;  Biinito.     Fig.  6.'i, 

Head  :{.6  in  length;  depth  3.9;  eye  5.4  in  head;  snout  3.3;  inten.rliital  3.7,^;  maxillary  2.3;  J). 
\v-12-viiii  A.  13-7;  gillrakerti  22-i  tt,  serrate,  longest  nearly  et|U8l  to  eye. 

BiHly  robust,  staircely  compressed,  abruptly  iDntracted  at  caudal  ))e<Iun<rle,  least  depth  of  latter  1.3 
in  least  width,  strongly  keele<l;  bea<l  long,  sul>oonic;  snout  |iointed;  jaws  sul>e<[ua1,  lower  slightly  the 
shorter;  teeth  on  both  jaws  and  palatine  arch,  the  latter  very  minute;  those  on  jaws  small,  sharp, 


Fro.  en.— n.iiHnnMnJanUFttrrufatRatineiMiuu):  alLeiTJonlHn  and  Ryermann. 

ronic,  wi<le  set;  tongtie  long,  rounded,  free,  a  thin  flap  on  each  upper  side  narrowing  posteriorly, 
Ifiving  a  trough-like  appearance;  maxillary  reaching  center  of  pupil,  slipping  under  (he  preorbital  for 
nearly  its  entire  length;  eye  moderate,  high,  anterior;  interorbilal  ronnded,  wide;  ojierclc  broad;  fins 
Hinsll;  dorf<al  spines  stiff,  longest  equal  to  Bnout  and  eye;  soft  dorsal  very  low,  its  longest  ray  notquit« 
iijiial  to  its  liase;  caudal  crescent-shapefl,  lobes  equal;  l>ase  of  anal  fin  eiiual  to  longest  ray,  its  origin 
under  iHvterior  l«i«  of  soft  dorMil;  pectoral  short,  reaching  slightly  beyond  ventrals  past  middle  of 
lirst  dorsal,  longest  ray  2.4  in  head,  its  upper  base  on  a  line  with  middle  of  pupil;  ventrals  3  iii  head, 
liane  behind  upi^r  edge  of  pectoral;  scales  <)f  corselet  and  anterior  dorsal  region  comitaretively  large. 

0>lor  in  alcohol,  blackish  blue  alx>ve,  lighter  Ih>Iow,  becoming  silvery  on  belly;  l>ack  with  alniut 
VI  oblii|ue,  wavy,  dark  streaks,  separated  by  bluish  silvery  interspaces;  side  with  10  to  13  darker 
liands;  several  biai'k  blotches  size  of  pupil  or  slightly  larger  on  si<le  iK'tween  ventrals  anil  pectuml; 
lins  color  <iC  l>ody. 

Thealx)ve  ilencription  based  chiefly  on  aspeiumen  (No.  04019),  lO.S  Inches  long,  from  Ililo.  We 
liave  one  other  spet^men  (No.  04020),  10  inches  long,  from  Hilo,  and  one  (No.  (HOffii),  17.75  inchee 
l<mg,  from  Honolulu.  In  the  larger  ei;ainple8  the  spots  on  the  side  between  the  ventral  and  pe<;toral 
are  fewer — only  2  or  3  in  number. 
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This  epeciee  ie  common  in  the  markela  at  Hunolulii  and  Hilo  in  the  summer,  being  takt^n  with 
the  hook  in  the  upen  sea. 

SfombfT  qaadiiimjuHatuii  UeolTrcy  SI.  Hllaire,  IIcmt.  Egfpl.  I>oI9l,  pi.  'U,  Ag.  f>,  SSI,  about  1811.  Red  Sea. 
Seomber  allellmitiiK  lunnnqiie,  Carat[(-r[,  U.  1810,  Palermo. 
Tli^nuilmrMa«ui  RLso.  Eur.  Mfrld.,  11,  114,  ll*?fi.  Nist. 
rftvnniiifAiinn/naruvler  Ji  Valenolennci,  Hist,  Nat,  I'cils,,  VIII,  IM,  )A31,  Mcdilemneao. 

ThiflmutbrePlpii.nif  Cuvler  Si  Valenct«nne8,  op.  cll..  VIII.  11:2. 1K31,  MediterraDcaD. 

Udinnumri/n  alMnnln  Jordsn  &  Evermann,  Fish.  Notlh  &  Mid.  Amer,,  W«,  Hg.  36(1,  PI.  rxXXIV.  1«96;  Jordan  &  Eveniianu. 
Amer.  Food  Bud  Game  Flihex,  £78,1902;  Jenkins,  Bull.  r..>j.  Fish  Comm.  XXII,  IWiCSepl.  23, 1903),  41MHodd1uIu>. 

Oanoi  100.  OBEKO  Jordmn.     Tha  Albacon*. 

Pectoral  fina  very  long,  Baber-shapeil,  their  lengtli  in  the  adult  alKiut  two-fifths  the  lenfctli  of  the 
body.     Otherwise  efsentially  as  in  77iiinimir,  to  which  this  genus  is  very  closely  related.     Size  large, 
but  much  less  than  that  of  the  species  of  Thuimuii. 
Otriptiin  Cuvler,  tUgne  Animal,  Ed.  I,  II.  311,  I8i;  tnlalnnga):  iini  Orryimt  tUHneniu?.  Aiiatyw  dv  la  Nature,  IB16,  wbicb 

In  eqiilvalem  to  SrinnI'mUtrf, 
(frmo  Jordan,  Pmr.  Ao.  Mai.  Scl.  Phlla.  liOVt,  \m  {alnUmga). 

127.  Oarmo  g«nuo  (l.,atvp(Hle).     "AM,"  Albacore.     Fig.  66, 

Head  3.6  in  length;  depth  3.9;  eye  5.7  in  head;  snout  .1;  interorhital  :t;  maxillary  ^.5;  mandible 
2.2;  gape  2.7;  D,  xiv-ii,  12  i  8;  A,  ii.  12  ,7. 

Boiiy  short,  st«ut,  fusiform,  scarcely  compressed,  dorsal  and  ventral  profiles  curving  gradually, 
body  deeiieat  at  the  middle;  head  moderate,  sharply  conip;  snout  short,  [jointed,  the  jaws  suljeqiial; 
maxillary  reaching  below  middle  of  pupil,  slipping  un<ler  the  thin  preorbital ;  teeth  on  jaws  in  a  single 


Fio.  M.— (Tfrmn  jmwo(L8CfpMo|;  sitpr  Pchlcgel. 

row,  small  and  bluntly  tonic,  villiform  jiatcli  on  vomer,  none  on  palatines;  eye  large,  in  anterior  halt 
ot  head;  opercles  smooth,  skin  of  preopercular  eilge  finely  denticulate,  as  is  also  tbe  npper  eilgc  of 
opercle;  caudal  peiluncle  slender,  short,  depressed,  least  depth  not  exceeding  half  diameter  of  eye,  llie 
least  width  1.5  in  eye;  origin  of  spinous  dorsal  slightly  posterior  to  base  of  pectoral,  the  first  fpine  2.-'t 
in  head,  the  An  folding  completely  in  a  groove;  soft  dorsal  and  anal  similar,  rays  elevated,  each  about 
.1  in  head;  caudal  very  broadly  forked,  each  lobe  about  1.3  iu  head;  pectoral  long,  slender,  reaching 
origin  ot  anal,  inserted  below  line  of  eye,  the  length  equaling  that  of  head;  ventrals  short,  fitting  into 
a  depression,  their  length  2.7  in  head;  scales  sinall,  cycloid,  covering  entire  body,  somewhat  larger 
along  back;  corselet  distinct,  scales  on  it  large,  tnaraely  ctenoid. 
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Color  in  life  of  a  specimen  (No.  03455),  IT  inrheH  long,  from  Honolulu,  ilark  above,  with  Bt«el-blae 
reBertione;  Bilvery  below;  very  Faint  liglit  lisnils,  every  other  one  a  Holi<l  tiaiiil  Heparateil  by  rowH  of 
8|>ol^  curvinf;  ilownwani  and  boi'kwanl  from  pectoral  region  to  ventral  line;  wme  very  fuint  inilica- 
tiomt  of  similar  narrow  banfta  behind  pev'toral,  vertical  above,  curved  tuu-kwanl  Itelow;  Koft  <lorBal  and 
anal  anil  iJc>r8al  an<l  anal  finlels  bright  lemon-yellow;  ouvlal  iluttky  white  with  yellow  bonier;  ventrale 
white  on  umler  tiurfai-e,  black  above,  a  small  black  8)>ot  on  haiteof  each;  pei-loral  very  dark-blue  above, 
black  on  surface  next  iKnly,  silvery  (irayiflb  blue  on  oppositt'  (surface;  no  dark  banila  or  spots  on  IkmIv. 

Color  in  alcohol,  brownish  black  above,  paler  on  the  {ii<li»<,  bluisli-white  below;  finnall  dusky; 
{■ectoral  almm't  black. 

The  alLaciire  is  known  from  all  related  BpecieH  by  the  brif;ht  yellow  color  of  thelinletf.  It  reai'hes 
a  lar}n>  size  an<l  is  m'casionally  taken  on  the  Jiook  in  the  o|ien  sea  and  bnmghl  into  the  marketH  of 
Honolulu  and  Hilo.  It  in  let«<  common  about  the  Hawaiian  Islands,  however,  than  in  southern  Japan. 
The  Japanei<e  thihi  {gfrmo  tihi)  is  apparently  the  same  fish. 

Snmbrr  gtrm«  UwfpMe.  Hlfct.  Nat.  Pot«.,  U,  SS8,  and  III,  1,  1802,  if  S.  lilltudc  aad  103"  W.  lenfltude. 
Titjmnui  libl  Kchl^el.  Phuiib  Japon..  Polsii..  n.  pi.  fH.  ISH.  Nacnaki,  Japan. 
e<ma*AJ,  Snyder,  Bull.  U.S.  FlKhComm,,  XXII,  1902  |Jan.ie,ie04|,£>23|M.inaliilu). 

0«i»t  101.  BABOA  CQTitr, 

Body  rather  elonmte,  covered  witli  amall  scales,  those  of  the  pectoral  region  forming  a  coreetet; 
caudal  peduncle  slender,  strongly  keeled;  head  lar^,  t)oinled,  compreeHed;  mouth  laiye:  l«elhin  jaws 
rather  strong,  conical,  slightly  compreaseil;  similar  teeth  on  Ihe  palatine«i,  but  none  on  the  vomer; 
maxillary  nut  concealed  by  preorbiul;  gillrakers  long  and  strong;  fimt  dorsal  long  and  rather  low.  of 
18  to  22  rather  stout  spines,  which  are  gradually  shortened  l)ehind;  interval  between  the  last  spine 
and  Ihe  second  dorsal  sh'  -t;  second  dorsal  small,  followed  by  8  or  9  Bnlets;  anal  fin  similar,  usually 
with  one  fewer  flnlets;  [>uired  fins  small;  pectorals  placed  below  the  level  of  the  pupil;  no  air-bladder; 
pyloric  cnxA  very  numerous,  dendritical;  vertebrte  normally  formed,  60  ti)  M  in  number.  Fishes  of 
rather  large  si7«,  of  metallic  coloration.     Two  spei'ies  known,  one  from  the  Hawaiian  Islands. 


128.  Sorda  dulsiiBia  (Cuvier  &  ^'alenciennes).    California  Bonito. 

Head  3.75;  depth  4.76;  D.  xvm-i,  12-viii;  A.  11,  11-vi.  Head  pointed,  conical,  naked;  maxillary 
not  reaching  eye;  teeth  strong,  curved,  about  40  in  each  jaw;  jiectoral  placed  just  below  the  level  of 
pupil,  scarcely  half  as  long  as  head;  gillrakers  long,  strong,  16  or  17  below  ajigle;  corselet  motleratfly 
developed;  lateral  line  undulating,  making  a  sharp  curve  below  soft  dorsal.  Dark  metallic  blue;  sides 
ducky;  several  blackish  stripes  running  obliquely  upward  and  backwanl  from  the  pectoral  region  to 
the  upper  edge  of  the  tail,  these  variable  in  numl>er  and  direction.  Length  2  to  3  feet;  weight  16 
[MHiiids.  Kan  Francisco  to  Patagonia  and  Japan;  abundant  north  want  in  summer;  very  Hiuiilar  to  the 
.\llantic  buiiito,  Sardn  mtiIu,  but  with  the  spinous  dorsal  always  shorter,  its  flesh  siinilarlv  coarse, 
dark  red,  and  oily. 

A  specimen  about  2  feet  long  recenUy  received  from  Honolulu  belongs  without  doubt  to  this  species. 
Head  3.5  in  length;  maxillary  extending  to  a  vertical  throagh  posterior  eilge  of  orbit;  11  dark  olilique 
strijtes  on  body,  the  uppermost  and  lower  ones  being  indistinct;  dorsal  with  18  spines.  This  is  Ihe 
firrt  record  from  Hawaii.  It  tends  to  add  further  proliability  to  the  suppiwlion  that  Surdii  Ihwiilala 
Giranl,  from  California,  and  Sarilu  orlnitali*  (Schl^cel),  from  Japan,  are  fully  identiiul  with  Sardu 
fhiienmr,  as  was  indicated  liy  us  in  our  Fishes  of  Sorth  an<l  Middle  Auierica. 

Mamm  tkOmMi  CoTlerA  Valenciennes,  Ulat.  Nal.  Polga.,  Vtll.  l«a,  1K31.  Valparalao,  Chile;  nanlher.  OaC,  II.  XH.  IMO. 
rrlatagt  arienlaUt  Temmlni-k  &  Bi'lilegcl,  Fauna  Japonlca.  IViim..  se,  pi.  ^,  1X50.  Japan. 
PUaiBgttlHoilaln  airant.  Par.  R.  R.  Surv.,  X,  IM.  IKM,  San  Dkco,  Cal. 
Sirda  rMfmdi,  Jonlan  A  Evermuin.  Plabeg  North  &  Mid.  Amei.,  I,  S?i,  IHSU. 
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Omu  IDS.  ACASTHOCTBIUK  QUI.     Tha  Peloi. 

Body  elont^k^,  fuHiforni;  heaii  verj-  long,  skiiiler,  and  poiutol,  the  mandible  being  longer  than 
upi>er  jaw;  jawfl  forming  a  sort  of  l)eak;  cleft  of  mouth  extending  t<>  l)elow  eye;  posterior  |iart  of 
maxilUry  uovereil  by  the  preorhital;  both  jawa  armeil  with  a  clone  serieH  <>(  trenchant  teeth,  ovate  or 
truncal*^,  their  eilgea  finely  serrate;  villiform  teeth  on  vomer  and  palatines;  gills  an  in  Xiphias,  their 
laminie  formin);  a  network;  scalefl  small,  scarcely  forming  n  corselet.  thoHe  along  the  Inue  of  <lonial 
enlarged  and  lanceolate;  keel  ptnmg;  caudal  spinous;  dorsal  very  long,  its  H|)ines  aliout  25  in  numl>er. 
One  Hjieiiies,  a  very  large  makerel-likf  fish,  wiilely  ilistributeil;  esi>ecially  abundant  aliont  the  Floriila 
Straits.  This  (vmarkable  genus  marks  a  long  Htej)  from  Scomlierom'inu  toward  the  type  of  Hwordlisht». 
Aeaiitharybiam  Ulll,  Piw.  \i:  KBl.  Kci,  I'htla.  IMi,  115  (Mra^scitanrfW). 

138.  Acantbocybium  aoI&ndTi  (Cuvicr  &  Valeneiennea).     "  Oiio." 

Head  4;  di'pth  6.5;  eye  5  in  snont;  gape  more  than  half  length  nf  head-  premaxillaries  in  front 
prolimgfcl  in  a  sort  of  U-ak,  which  is  nearly  half  length  'it  snout  tettti  someuhat  irregular,  the 
jHistericir  iiimrh  the  hirgest,  all  strong,  nermted,  alicmt  50  in  eaih  ]a«  Dornal  iipine^  mostly  sn)>equal; 
lateral  line  descending  abruptly  under  sixti^nth  <lo»ial  spine  the  highest  behind  middle  of  lin,  5.66 
in  head;  <loreal  and  anal  Iol>es  low;  caudal  lobes  short,  very  abrupt  1}  spreading  their  length  about 
two-thirds  heail;  pectoral  2.2S  in  head;  coraelet  small. 

Color  steel -blue;  darkal>ove,  |)alerl>elow;  nodistinctniarkingn  loungfaintlv  iHirre^l;  Tt  us  colored 
like  the  l>ody. 

ThiH  fish  is  not  abundant,  but  a  single  siieeimen,  48  inches  long  uas  seen  b\  Dm  tor  Jenkins  in 
188fl,  in  Honolulu,  and  Mr.  Sny<ier  ohtaine<l  it  there  in  1902. 

The  Oivi  was  said  by  the  ancient  Hawaiians  to  be  the  parent  of  the  Q/Wii  (ma<-kere1). 

(VlnuiRjolaHdrf  CuvierA  V&lenck'Dni^.  HlsL.  Nal.  Poise,,  VIII,  192. 1KI1,  open  HaoC  the  Pacific,  rxat'i  Ioch lily  link iinwn. 

(.■ffft/um  mm  L«y  *  Bennolt.  Bei-clicy's  Voyage,  Zool.,  63,  pi.  M).  fig.  -i.  IMW.  Loo  Choo. 

r>bi'ifm]Kfua  twy,  UemoriaH,  11.  2».  pi.  10,  tig.  1, 1X60,  Habto*. 

?  Anwlhue^tumprtui  Poey.  Syiio|wli>,  3«3, 18fiH  «'uba], 

(•yItliiM  i-ernjiv  Doderlein,  Uiorn.  dt  Sr.  Nal..  YA.  Eron.,  VIII,  1877,  PaUnso. 

XniRrAorjri>'ni«w.famlr(,Jon]an,  Proc.  r.  S.  Nal.  Mii».  I'M,  119:  JoidaiiAEvermann,  Fiidi.  Norlh  A  Hid.  Amer.,  HTC,  JN96; 

Jiinlan  ii  Kvermann.  Amer.  Fiiod  and  Qtaaa  F'l>he*,  3Sil,  1902;  Jenklnn,  Bull,  r,  S.  Fish  CMiuiu.,  XXII,  \wa  tStiil. 

23,  19t»),  141  (MoDiiluIn);  Snyder,  op.  pil.  (Jan.  19,  19M),  ftlS  lllonoliilu). 

Family  LIV.  LEPIDOPID^— The  Escolars. 

Mai:kerel-like  fishes  with  the  l>o<ly  rather  elongate,  more  or  less  compresBcd,  cover*^  with  minute 
scales;  lat«ral  line  various,  sometimes  obsolete,  sometiiiieH  with  a  dorsal  branch;  head  larg^,  coiii- 
presi^,  with  very  strong  teeth,  usually  compre«eed,  some  of  the  anterior  canine-like;  lower  jaw  pro- 
jecting; gill-openings  wide,  the  menibnines  not  united,  free  from  isthmus;  gills  4,  a  slit  behind  fourth; 
oiwrcles  in  adult  unarmed;  in  young,  the  preoperele  with  radiating  spines  as  usual  in  wombrold  fishes; 
dorxal  fin  long,  a  notch  separating  the  weak  spines  from  the  soft  part,  which  always  forms  a  dislini-t 
lolie  anteriorly,  similar  in  form  to  the  anal  fin;  flnlets  often  preiient;  caudal  )>ediincle  slender,  uBoally 
not  keeled,  the  fin  moderate  in  size,  always  forked;  ventrals  tiinall,  often  reduced  to  a  single  spine; 
vertebrre  numerous,  .12  to  53  in  number;  pyloric  cu-ca  rather  few;  air-blailder  usually  present.  Colora- 
tion metallic,  usnally  brilliant.  Genera  about  6;  species  alHint  Vi.  Fishes  of  the  high  seas,  wiilely 
tlislributed  and  <leHcen<ltng  to  considerable  depths;  usually  breeiling  aliout  rocky  islands;  most  of 
them  UHPii  as  fnoil.  The  Ijepidopiilir  are  closely  allied  to  the  Srf»Hliriit«\  from  which  they  iliverge  in 
the  direction  of  the  Trii-hiiiri<l:r.  The  suci-esflsive  Bteps  arti  imiicated  by  the  progressive  elongation  i)f 
the  tKHly,  the  progrei<stve  re^luction  of  the  ventrals  and  verCiial  fins,  ami  on  the  other  Iiand  liy  the 
pnigreivive  elongation  of  the  Iow<t  jaw  anil  the  s|>ecialinttion  of  the  dentition.  Dr.  Liitken  tails 
atlenlion  to  the  fact  that  the  lA^iiilniiidn'  |X)SSi'sa  a  system  of  dermal  or  wuliculancous  rilia,  coinposccl  of 
slender  Imiiy  filaments,  close-set,  direi'ted  backwanl  and  upward,  and  liackwanl  and  downward  from 
the  median  line.  This  character  has  been  verifieil  in  Tliyr»ite»,  Xealoluii,  and  (Umpiiliin. 
a.  Bcidy  mocltniU'ly  tlorualp,  [lip  diinwl  »plne»  fewer  tlmn  30,  Ihe  (iiilets  uniBlly  few. 

K  Venlralu  wfll<levi>li)[«<l,  tliclrmysI,.S RiitrUui,  p.  177 

Ml.  Venlml  fln»  wirh  T«K)iirTHl  In  ■  liiiKlo  Hplnp PnmelliirMhyt,  p.  1711 

nil.  B<hI>  KH-aily  I'liinitnte.  llie  donwl  Hn  with  alntii  ;ti1  xpincx,  the  iipiniiiiM  jmrt  conllnuous  wllli  Ihe  rult  purt:  iliimil  and 
anallthleliiG;  dentUloD  etrang;  veiilnta  I,  5,  vtrryimull .Lem«i»ima,  p.  in 
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0«lini  108.  BTTVErniB  OooM. 

Body  fuaiform,  moderaU^ly  eionjtale,  the  akin  covorisi  with  Ixiiiy  liibcrclen  remolr  from  oaoh  other 
am)  obliquely  placed;  maiitli  large,  with  ftrone  tii-th,  Rniiie  of  lli<!  anlcrior  in  cai-h  jaw  raninf-liki-; 
latcr&l  line  obtfiiro,  little  develojied;  nbdnmi't)  ki't'li-tl;  tAil  not  keclod;  dornalH  niiir  to)^>tlii>r,  wi>ll 
iliSerentiateil;  doixal  and  anal  each  with  2  flnlels;  ventral  rayH  i,  A.  Color  lilark.  (.>ne  H|)ecie»i. 
A  large,  ileep-water  fish,  generally  valneil  as  tooii  in  the  Tropioi. 

RHnflnji  CiHVti.  (llom.  Soi.  Slpllln,  XLII.  2.  IK-J3  (prHlnim). 

AfanOiKlmin  Canlntlnp.  Mom.  Ap.  Sri.  Bi-Iliv-U'lIrN,  Hriixi'1li«.  X,  ItW  tlminiiiirH). 

jlpfHrui  Lowp.  Traiu.  Znoi.  !kie.  Lnnd..  II,  IRIl,  tW  (ilmiiler) . 

ISO.  Buvettus  pretioBus  C<H(vi.     •'  Wula."     Fig.  B7. 

Heatt  4.15  in  length;  depth  5.4;  eye  B.5  in  head;  Rnout  S.fi;  maxillary  l.fl;  gape  2.10;  Interorbital 
2.25;  D.  Xill-l[,  I5-II;  A.  Ifi-ll;  V.  I,  5;  P.  13;  C.  ix,  !)  ■  »,  vul;  iiricklcs  in  nlxmt  *■>,—;»*  aerii«. 

Bo<ly  moderately  elongate,  compreaseil,  the  (lonnt  and  ventral  ontlineH  very  gently  i'levati-<l,  boity 
deejiest  under  middle  o(  pectoral  (in,  the  outline  tapering  regularly  lo  caudal;  head  rather  large,  conic; 
Rnuiit  long  and  pointeil;  mouth  large,  Homewhat  ohiiijuo,  nuLxillary  reaching  ponterior  line  of  iirhit,  its 
gn^test  width  nearly  2  In  eye,  the  gape  rraehing  anterior  third  of  pnpil;  lower  jaw  long,  slightly  pro- 
jecting, its  Bi<le8  forming  an  acute  angle;  teeth  Htrong,  ranine-like,  a  ningle  row  in  each  jaw  ami  on  eaeh 
palatine;  about  5  large,  backwanlly  dirccteit  canines  on  the  vomer;  t^'<'th  of  jawn  larger  on  aides 
than  nl  tips;  eye  large,  entirely  above  axis  oE  body,  chiefly  in  anterior  half  of  hea<l;  intemrbital  i)[>ace 
broail  anil  flat;  anterior  noatril  nearly  round,  the  opening  dircoled  forwanl,  midway  lit'twecn  tip  of 


xnont  and  middle  of  pupil;  posterior  nostril  a  long,  vertical  elit,  opening  backward,  its  length  1.5  in 
pupil;  gillrakers  nhort,  Imt  strong,  sparsely  placeil;  o|iernilar  manjcin  oofl,  the  spine  obscure;  Iwlly 
with  a  low,  broa<l  keel;  caudal  iie<lunele  nearly  round,  its  least  depth  equal  to  its  least  wiiith  or  aiiout 
2  in  snout;  fins  small,  origin  of  spinous  tlorsal  over  e<lgc  of  operele,  its  dintanra  from  snout  equal  to 
half  of  head;  spinoos  dorsal  low,  the  spines  slender,  folding  in  a  groove;  distance  l>otween  iloraals 
short,  1.5  in  eye;  origin  of  soft  <loraal  anterior  to  that  oF  anal,  anterior  rays  elevated,  their  length 
ei|[ial  to  snout,  the  last  ray  scarcely  greater  than  pupil;  distance  lictween  Iihso  of  last  dorsal  ray  anil 
flmt  ray  of  dorsal  flnlet  1,4  in  eye;  length  of  second  ray  of  dorsal  finlet2.2in  snout;  distance  from  base 
of  dorsal  linletto  caudal  1.6  in  snout;  anal  similar  to  soft  dorsal,  iU  origin  somewhat  pa'iterior,  its 
anlerior  rays  elevateil  an<i  abont  equal  to  those  of  dorsal,  base  of  fin  K<)mewhat  shorter  than  that  of 
soft  donial,  length  of  last  anal  r&y  equal  to  that  of  last  ilonwl  ray;  anal  Unlet  with  2  rays  anil  entirely 
similar  to  dorsal  linlet;  caudal  large,  broadly  forked,  a  number  of  supporting  spines  along  each  e<lge, 
the  1oIn?«  1.6  in  head;  pectoral  short,  2  in  head;  ventral  shorter  than  [>ectoral,  3  in  head;  skin  covered 
with  small,  irregular,  somewhat  embedded,  cycloid  scales,  among  which  are  rows  of  glotwy  forked 
prickles,  arranged  soniewhat  definitely  in  rows,  each  with  2  sharp  jiointa  and  2  or  S  roots;  scales  of 
hejul  very  small,  densely  covering  top  of  head,  cheeks,  anil  opemles,  the  head  everywhere,  except  tip 
of  snout,  rough  to  the  touch;  Ixxly  with  numerous  small  but  conspicuous  pores,  usually  at  l)ases  of 
the  prickles. 

Color  in  alcohol,  dark,  dirty  brown,  the  pricklis  showing  as  lighter  yellowish  silvery  line^;  lins 
uioatly  <Urk. 
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We  have  one  lanje  example  i>(  UiIb  npecies',  No.  04314,  It  has  &  tnlal  length  of  4  feet  6  inches, 
measured  from  tip  of  mioiit  to  tijw  of  iiiidillo  caudal  rays,  and  weighs,  after  eviseeration  and  liaving 
l)eeii  in  alcohol  icveral  months,  40  pounils,  Tliia  specimen  agrees  with  current  de^Tiptiona  except 
that  the  dorsal  aitd  aiial  spines  and  raya  are  somewhat  fewer.  It  was  sent  ua  l»y  Mr.  E,  L.  Benidt, 
ineiM-ftor  of  the  Honolulu  market,  and  furnishes  the  Unit  record  of  the  oonnrrvnce  of  this  ppecies  in 
the  IVific. 

Kairltui  prrtioeniCticeo.  fliom.  ill  Bclcnic  per  la  BlcUU,  XLII,  21,  IK2B,  Mculoa;  anAe  A  Bain,  OcpHnlc  Iphdi.,  196,  ltW6: 
JonliiiiAEvcnnBiin.yinhci'  Siirth  nntl  Mid.  Ainpr..l,»l79,  IHBii;  Jonlnii  A  Rvermann,  Amer.  Food  and  Ounc  Pillhc^ 
2H9.  ia02:  Hnydcr.  Biilt.lI.S,  Fish  Comtn..  XXII,  IWZ  (Jnn,  19. 19IH),  H23  (Honolulu). 

TWrafMiiiirlM  fimjilei.  Lone.  Prcic.  Zoot.  »<oc.  Lond.  IKIS,  143.  Midaln. 

Kmv/H«ieminfii*HCmiiralnii,  flIom.  Srt.i't  I,1I1„  Mm,  1S33;  vtde  Pocj'. 

AmHilioilenna  lemmlntii  Cmiln]n(!,  SiHiv.  Ucm.  Ap.  Sol.  Bellw-Lettn*.  Rninclliti.  X,  B.  PI.  1, 1SS7  (J»n.  I",  IWi),  Blcily. 

TTiVrHlet  nmalluntfrma  Ldwp,  Pmc.  Zntl.  Snc.  Lonil.  IIM,  T".  Mmdeln. 

Rtnttlne  Irmminlitl,  Vulcnplennm,  Pobo..  In  Wnbb  A  Berthckit  Nat,  Hl»t.  Cnnnry  l!-lBndii,  11,  ti^,  n,  11,  IKn^4. 

^jJurrUBjnil.J'V;.  Low«.  Tmna.  Znol.  »)!■.  Ijind.,  II,  IMl.  ISO. 

ThyrtUatrh-ilarii  Ptiey.  Mcmorla!",  I,  3T2,  pi.  82,  He,  1,  1H,'.1,  Havana.  , 

7*y™;(^«I)rrtioBn,  Ounthcr,  Cat.,  11,  SSI,  1N60  (MaliiermnMii). 

0«iiiu  104.  FBOMETUCHTHT  S  Qill,     Con^Joi. 

Body  elongate,  xlender,  fusiform;  mouth  largo,  with  2  strong  canines  in  front  of  each  jaw, 
spinous  dorsal  long,  contiguous  to  the  soft,  which  is  rather  high;  3  finleta  alKive  and  2  lielow; 
pectorals  comparatively  low;  caudal  without  keel;  ventrals  reprcsentetl  hy  a  pair  of  minute  spines; 
no  dagger-shaiMsi  spine  liehind  vent.  Preoperclc  nnanneil  except  in  young.  I.Al«ral  line  descending 
in  an  oblique  line,  undulating  below  the  front  of  the  spinous  dorsal.  Scales  very  minute,  smooth. 
Voracious  dshes  of  the  open  Heas,  reaching  a  moderate  size. 
fromeUitat  Qnof  &  Gajmanl,  MS. 

yromaAivf  Lowe,  TrHIW.  Zoo).  Soc.  Lond.,  II,  1841,  1H4  (oUnnKriii):  nain«  prencciipk-d. 
tpfcmltu  Hiintber.  Cat.,  II.  319,  IMO  iarmalat). 
Pnm^hlelilhm  0111.  Modi,  Nat.  Ac.  Sc-1.,  VI,  11,'j,  123,  li»3  (oUoWiV-b.,-  mibsUtiUo  tor  Pnmelhm  ol  Lowe), 

ISl.  FromAthiclithyB  prom«thauB  (Cuvier  A  Valenciennes),    Plate  29. 

Head  3.5  in  length;  depth  7.8;  ere  5  in  hefld;  snout  2.6;  intcrorbilal  6,1,  in  eye  ].;!;  maxillary 
2.2;  D,  \i.\-i,  19-11;  A,  ii,  17-ii. 

Body  aulifusiform,  elongate,  low,  uidforni,  compressed,  slender;  head  long,  compressed;  snout 
long,  lower  jaw  the  longer,  rounde<l,  with  2  long,  sharp,  canine  t«;th  in  front,  slipping  outside 
upper  jaw;  teeth  on  both  jaws,  vomer,  palatines  and  tongue,  the  latter  small  and  villifomi  as  ar<'  t  hope 
on  the  palatines,  tlioHe  on  vomer  6,  long  and  fang-like;  rather  blunt,  wide-set,  eonic  teeth  in  jaws; 
tongue  thick,  rather  |M>int4Ml,  free  for  a  abort  distance;  maxillary  reaching  anterior  edge  of  pupil; 
mandible  Teaclung  vertical  slightly  beyond  posterior  edge  of  pupil;  eye  la^^,  median;  inlerorbital 
mncave  with  a  deep  groove,  jKiinted  (MiHteriorly;  middle  dorsal  spines  liigheHt,  about  3.2  in  head,  last 
spine  over  vent;  caudal  forked;  anal  and  soft  dorsal  similar,  highest  anteriorly;  dorsal  and  aiiallinlet.-^ 
2  each;  ventrals  eachcoinposedof  asingle  spine  about  as  long  aeeye,  tbebase  slightly  anterior  tol>a.ieof 
pectoral;  pectoral  2  in  bea<l;  scales  sinal I.  thin,  cycloiil,  decitluous;  lateral  line  straight  to  under  fourth 
iloraal  spine,  then<«  ahruptly  downwani  and  t)ackward,  reaching  a  line  on  miildle  1hu«  of  {)e<'ioral  at 
the  tip  of  pectoral,  thence  stmight  to  fork  of  caudal  fin,  running  on  lower  siile  of  caudal  [>e<luncle  and 
rising  slighlly  on  jiost^'rior  portion  of  [Hiduncle. 

Color  in  at(x)hol,  uniform  blackish  hrowii;  heail  black;  fins  all  dark,  dorsal  membranes  black. 

The  al>ove  description  based  upon  a  siH'cimcn  (No.  04215)  16  inches  long,  obtained  at  Honolulu, 

Three  other  examples  were  ohiaiued  at  Honolulu  (Nob.  0421;1,  14  inches;  04214,  15  inches;  and 
04216,  8.5  inches).  We  are  unable  to  <lu<<'over  any  <lifferenceK  Itetweeii  these  and  JapaneN;  si>ecimens 
with  which  we  have  compared  them. 

fIrmpsiM  pnmtOfuit  CiiTlcr  &  Vnlcnelennca,  HIsl.  Nat,  Potas..  VIII,  213,  !R3!.  St.  Helena:   Valcnclpnnw,  Ichth.  Ilw 

Csnaripa.  51,  Pt.  XL.  1I»«-1>M4  (Canary  iHlandR). 
nm;^H>wifnmMntvk-r&  Valrncu'niiPK.IIS^l.  Nat.  ImIks.,  VIII,  21l>,  1N3I,  New  Holland. 
JVowrtAfui  aUnnlii-nr  LnKC.TniM.  Zoo!.  Siic.  I»nd„  II.  1«11,  )sl,  Madeira;  lyiwc,  I'roc.  Zool.  8oc.  Lond.  1W9.  7H-,  l/iwp. 

flRhiia  [<r  Mndi'Ira.  I,  l-ll,  pi.  20.  1x43:  (illl.  I'nic.  Ac.  Nat.  Sii.  I'lilln.  1N62.  l?fi;  IVip;-,  SynopolH.  11.  MA,  IWiH  (CiiIm); 

Vixy,  Emimomlui  I'iwium  Ciibi-neluni.  73,  ihtik 
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.);  (Jdnther,  ChsLlcnKer  Hit.,  ^Xll.  2fin.  IXHT.  unil  XXXI.  T.  IXW 
1.  Sci.  Arts,  XIV.  291. 1K77  (BornnnU). 

it93.  n.'J:  (liKnU'  *  Hean,  {N*antp  lohthyiiliw.  WO,  IMS;  Jurdan  & 
Evenniuin.  Pish.  North  &  MM.  Amur.,  I,  »»i,  IftM. 

Oanm  lOS.  LEHBIBOIU.  Leiion.     Bnak*  lUakereli. 

Body  very  eloi^te,  compressed  and  bBn'l-Hhiipe<l,  approaching;  the  lomi  of  I,epvUi]iu»;  hctu) 
long,  pointeil  anteriorly,  the  lower  jaw  projectinu,  the  anterinr  teeth  in  upper  jaw  very  Ions,  eanine- 
like;  acalen  minute  or  obsolete;  spinous  dorsal  very  lonj?,  of  a!)out  30  «]iitieii;  soft  dorsal  Inn-,  Irat 
with  a  distinct  lobe,  similar  lo  anal,  and  each  followed  by  5  to  7  finlels;  veutrals  i,  5,  but  estreniely 
minute;  caudal  fin  rather  small,  well  forkeil;  lateral  line  single,  arched  anteriorly:  vertebne  2Ai-25=6!l; 
air-bladder  present.  The  young  have  the  "  Dicmltui"  fomi,  with  large  heail,  spinous  ventrals,  and 
spinii^erous  preopercle.    Deep  sea. 

nn.  Voyage  Coquilli.'.  I'oiieoiie,  IGO,  1K30  (Ihtn'taoiila). 

..  VIII.  ai7. 1R.11  (WTpmi). 
Bl  Icnluber). 

18S.  Lenmiaoma  thyraitoidea  Leaeon.     "ITaAliulipuhi." 

Head  6.23  in  length;  depth  17;  D.  xxx-i,  13-v;  A.  u-i,  ll-vii;  V.  i,  5;  vertebrre  28  +  25=53; 
eye  7  in  head;  maxillary  nearly  reaching  front  of  pupil;  eattli  jaw  with  a  series  of  compressed  trianj^- 
tar,  trenchant  teeth;  alxiut  6  long  canines  in  front  of  upper  jaw,  some  of  these  with  an  emargination,  as 
in  Sphynma;  palfttinea  with  a  row  of  small  teeth,  none  on  vomer;  usually  a  single  canine  at  tip  of 
lower  jaw;  lateral  line  straight  except  anteriorly;  dorsal  spines  slender;  soft  dorsal  and  anal  small,  with 
numerous  finleta;  pectoral  pointed,  rather  long;  ventrala  uiinate. 

Color  dark  metallic  blue.  Flesh  firm.  Deep  seas;  a  rare  fisli,  widely  distribute*!,  reaching  a 
length  of  3  feet  or  more. 

A  painting  of  this  species  made  in  Hilo  by  Andrew  Garrett  is  preservwl  by  I>r.  Francis  Wetmore, 
resident  in  Hilo.  The  specimen  came  from  Pima  to  the  south  of  Ililo.  D.  xxix-ii-vii;  caudal  forkeil; 
ventral  very  short;  dorsal  divided.  There  is  also  a  painting  in  the  collection  of  Mrs.  J.  B.  Dillingham, 
in  Honolulu,  culled  "  Haliliuli  Puhi." 

I^nHiiomallit/niloiiletLesniTi.VoyiiKeCoqamf.  U.  IW,  tH30,  South  Pacific,  dmi 
Oempfiliu  trrpmt  Cuvlcr  &  ValcnclenaeK.  Hist.  Nnt.  PoIh'.,  VIII,  SOi,  l§31,  Man 

IH7a  (SandHirh  Islnnds), 
Oflapyliw  iToJubrr  C'livtcrA  ValenclenncK,  np.  oil..  III.  Olalti. 
Ocmpslm  ophidianm  Pooy,  Mcmorlaa,  II,  248,  lab.  18,  Hg.  1.  IS8I,  Cuba. 


Family  LV.  CARANGID*.— The  Pampaaos. 

Body  more  or  less  compressed  and  often  elevated,  wometimes  naked,  or  more  usually  covered  with 
smalt,  thin,  cycloid  scales;  head  compressed,  the  occipital  keel  prominent,  nsually  trenchant;  mouth 
of  varying  size,  the  dentition  various,  the  teeth  generally  small;  premaxillaries  usually  protractile; 
maxillary  with  or  without  a  supplemental  bone;  preopercle  usually  entire  in  the  adult,  in  the  very 
young  armed  with  3  or  more  spines;  lateral  line  eouiplete,  anteriorly  an;he<l,  the  post^>rior  {>art 
straight,  sometimes  armed  with  l>0Dy  plates;  dorsal  tins  more  or  leas  sepai^teil,  the  spinous  part  rather 
weak,  the  spines  usually  depressible  in  a  groove;  anal  fin  long,  similar  to  the  soft  dorsal,  always  pre- 
cede<l  by  2  stiff  apines,  usually  separate,  but  in  tlic  young  often  more  or  less  connected  witli  the  flu  or 
with  each  other;  these  sometimes  disappear  with  old  ape,  and  sometimes  the  spinous  dorsal  also  van- 
ishes; often  a  procumbent  spine  before  the  dorsal  fin;  ventral  fins  thoracic,  well  developed,  i,  5;  caudal 
peduncle  very  slender,  the  fin  widely  forke*! ;  pectoral  fins  narrow;  gill-openings  very  wide,  the  mem- 
branes usually  not  united,  free  from  the  isthmus;  gills  4,  a  slit  behind  the  last;  gtllrakers  usually  long; 
branch iostegals  commonly  7;  air-bladder  present,  often  bifurcate  behind;  pseuilobranchi^e  large, 
present  in  all  our  genera,  sometimes  disappearing  with  age;  a'sophagus  unarmed;  pyloric  cteca  gen- 
endly  numerous;  vertebre  fewer  than  in  the  Srombriil.r,  usually  10  +  14  =  24  in  numl)er;  firat  superior 
pharyngeal  without  teeth;  second,  third,  an<l  fourth  separate,  with  teeth;  lower  pharytige^ls  separate. 

Coloration  generally  metallic  and  silvery  or  golden.    Genera  20,  s[ieciea  about  200,  abounding 
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in  wami  shw,  niWn  inovinjr  iwrthwanl  in  summer,  like  the  fleomlmda:  They  Bwim  swiftly,  o(t*ii 
wilh  tli<Ml(>n«il  fill  a1>ove  the  Biirtai*  (if  the  water.  Mi«t  nf  the  Bpefies  are  wiiiely  ilistriliuteil,  an-i 
nearly  all  are  valued  at"  foort. 

n.  I'renmxillnrlea  niit  prolrnpini; Snimftmrf**.  p.  lno 

aa.  [■rcniiixlUiirti'ii  protrai'ttlc 
A.  Aiul  fin  much  itlinncr  Ihan  iliv  M>It  dnnwl,  llx  >ian>  nut  lonKcr  Itiati  (ho  Hbilomen. 
r.  I>oN(l  nnd  aim]  Hiu  wJUimit  Hnli'tH. 

d,  Diinal  Hpliiei  4  nr  S,  thn  rnnnitrtInK  mcinlininR  dimppvflrfnK  vUh  age \aarrnlet.  p.  IM 

(K.  norsttl  KpiiicB  nliinil  7,  the  nHiinrlfng  mvRibninr  piTiildti'nt Urinln,  p.  li« 

cc.  D..™ii  Hint  unalflmeaph  with  Blwrnsyiilrti'tBcheci  fliilM Elauali'.v  IWi 

bb.  Aiinl  fin  about  an  Ioiir  an  will  doraal,  ilt>  1mm-  Idiikit  Ihan  ■lidomcn. 

f.  Ikiiniiil  anil  anal  HimeaPh  with  a  BfiiKle  rti-tai'hod  flnUH Dffnplerw.  p.  IW 

/.  Hhoiililer-Klnlli-  ullh  n  itifp  crew  furrow  at  Its  JUnotlnn  with  the  iBllimnH,  above  which  Ik  a  fleshy  pMjii'- 

llon:  boily  clcinicaU-... JViicAurviju.  p  V. 

ff.  Hhniilderftlnlle nnrmal,  lt« Biirfacc even;  btMly  iloeper. 

g.  Teelh  <•(  Jaira  mil  fonninn  vitliliirni  inniln.  hul  varfiaislj-  in  one  or  more  wfies CnnwuBt.  p.  IM 

gg.  Teelh  nC  jaWK,  if  prewiil.  InnninK  rlllifonn  bandN. 

k.  Nnti-«1hon  vomer  ur  polatineH:  leelh  of  jaivx  wanting  In  adulta.  mmelinieR  appear! dk  In  yountc 

(Uraaj-.  p.  W7 
AA.  Teeth  prenent  on  Tnmcr  and  palallnot;  l«eth  □(  Jawa  of  adulu  present,  peislMenU 
i.  BihI)' olilnuK.  ncil  ni lie h  elevated;  none  of  the  iluiwl  rayn  HlanienUnB Caranffirldn.  p.  iSH 

Omiiii  106.  BOOXBBBOIDBB  UcipM*. 

Body  compre»iee!,  oblong  or  lanceolate;  caudal  pe<lun<:le  Blender,  nol  keeled;  head  short,  wtn- 
pretiHrd,  ai'Ute;  <H-cipital  keel  sharp;  month  rather  Inr^,  with  small,  Bharp  teeth  in  hands  on  jaws, 
tongue,  vomer,  palatinet",  and  ptery([oidH;  jaws  aliout  eijiial,  the  uj)i"er  not  protractile,  espept  in  the 
very  yoiinp,  in  whirh  it  ia  movable  as  in  other  Oiranfpilir;  maxillary  very  narrow,  witli  a  Huppleuiental 
l>one;  Killrakerti  rather  lonii;  sculeti  rather  narniw,  but  more  or  less  normally  developed,  einlieildetl  in 
the  skin  at  different  anijles;  lateral  line  unarmi-d;  dorwil  Fipinefl  rather  strong,  7  in  number,  nearly 
free  in  the  adult;  second  dorual  very  lung,  its  posterior  rays  peneitlatetl  and  nearly  or  quite  dittron- 
nected,  fonninj;  Unlets;  anal  rather  longer  than  soft  dorHal,  much  larger  than  the  abdomen,  its  lart 
rays  formii^  similar  tlnlete;  anal  spines  strong;  ventral  Rns  depret«ible  in  a  groove;  pect^rral  fins  very 
short.  S|ieries  few. 
Rnmberoiilf*  iJicfpOdc.  Hlsl.  Nfit.  Pofs"..  Ill 
OmrinnBUA  Vuyiei &  Valenciennes,  Ilinl.  N( 
a.  Body  deep,  tunifonn.depih  3J>  In  lenxlh (otoopamft,  p 


13S.  ScotnbaroidaB  tolooparah  (Kilppell).     "Lae." 

Head  4.25;  depth  3.5;  eye  4;  snout  3.5;  interorbita)  3.75;  maxillary  1.9;  D.  vii-i,  19;  A.  ii-i,  18. 

Body  fuaiforni,  eompressed;  heail  miwierate;  snout  rather  narrow,  pointed;  jaws  snbequal,  lower 
the  longer  and  prominent;  mouth  slightly  oblitiue,  rather  lai^;  edge  of  upper  lip  on  a  line  with 
up))er  edge  of  pupil;  small  liandtt  of  setiforin  teeth  on  vomer,  palatines,  and  tongue,  those  on  lower 
jaw  slightly  larger  and  in  2  rows,  jiot  bande<1  anteriorly,  those  in  upi>er  jaw  similar  but  smaller,  in 
1  row,  bandetl  anteriorly;  maxillary  reaching  slightly  i>ast  posterior  edge  of  pupil;  eye  slightly  above 
median  line,  anterior,  not  tpiitu  as  long  as  snout;  dorsal  Kjiines  broail.  flat,  low,  longest  al>out  ecgual  to 
eye,  tiji  of  last  spine  reaching  origin  of  soft  dorsal;  longest  soft  dorsal  ray  2  in  hea<l;  cau<ial  cioeply 
forkisl,  lohes  (ijual;  anal  similar  to  untt  ilornal,  its  first  ray  un<ler  origin  of  soft  ilorsal,  longest  ray  2.4 
in  hcail;  tip  of  ventral  reaching  vent,  and  ecjual  to  tip  of  pectoral,  2.2  in  head;  pectoral  2  in  heail,  its 
anterior  Imse  slightly  in  advance  of  base  of  ventral;  lateral  line  slightly  arche<)  above  pectoral  fin, 
descending  to  line  under  base  of  soft  dorsal,  thence  straight  to  1>ase  of  CAudal. 

(Jolor  in  alcohol,  bluish  silvery  almve,  whit«  silvery  lielow;  8  or  10  spots  abont  size  of  pupil, 
extending  i>n  either  side  of  lateral  line  to  miildle  of  soft  dorsal;  a  dark  blotch  on  upper  anterior  soft 
dorsal,  similar  spots  on  each  dorsal  ray;  taudal  ilusky,  other  fins  jjale:  no  spots  on  anal. 

The  above  description  Iwseil  chiefly  on  a  specimen  (No.  021*2")  8  inches  long  from  lionolnhi. 
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This  fish  apppare  to  be  fairly  common.  We  riblaincl  it  At  llonolulii.  Hilo,  anil  Waialua.  It  was 
obtained  at  Honolulu  altkt  by  Jenkins,  WikhI,  an<1  Jirrilaii  an<l  ISnyli'r. 

Our  numeroUB  HiNHJmenH  are  I  to  10.25  iii<'li««  Icm^. 
LifMa  Udoo-iMiraA  Rnppell,  ALIn.4  iii  di^r  Ruliw  im  Nutdl.  Arrika.  91.  IW».  Musiownh;  ricil  Vil">  pnrali  Riisiell,  Find.  Vlu- 

Kaimtam.  II,  W.  jjlalu  I3T.  InOS,  whicli  [m  iiunbJtKiDiiiil. 
(.Aofinrmiw  momUHa  Ehrciibcrg  In  Cuvler  &  Valfiii'lmims.  HIhI.  Nat.  Il.im.,  VIII,  SWi,  19»1,  MMiuiih.  emit  of  Aby»- 

■iaU.  Red  Set.  TrinconuU,  Csylou  (nul  Riippcll.  KluuziiiKur,  Itay.  K'hn):  SUlii<la(.'hnor.  Iteiikii.  Ali.   Wio- 

Wicn,  LXX.  1900.  W>  (HuduIdIu). 
<.*,viHem<ut«umrUi<miu  Cuvter  &  Valenclemiw.  Hint.  Ssl.  l-oliiiL,  VIII,  3«i,  IKil.  I»le  of  PraBce,  Habe,  Vanltolo,  Cclcbn. 
(.hirliiriRU*  tnlvufHiroA  Kllppcll.  Neuo  WlrbelthtiTu.  Flwh.,  <6. 1!W. 
TfHorliemaimafiliKirilUtekeT.  Verh.  But.  Gctiuiit.,  XXIV,  l»5:i,l.'>  (iicitof  Cuvivr  A  Vulencleimi.'fl,  Kni>i>ell,  Klunzln^r); 

Qiinlhcr,  Fln:hf  ilcr  SQUace,  V.  ISg,  1S7G  (piirt). 
(Viriiu-Hiiui  (■Ahi  KUppi-ll,  ViTietch.  Miu,  ScnckenbuiK,  SummluiiKun  la.  1«M, 
("binniriHiu  fu/  Rnppi'll.  Vcrzvli'h.    Muk.  SuBukenbvix,  1^,  lH,<iiL 
(fciriMTiBEH ['A«.,  KllilnillB«t.  Vurli.    Zool.  IkiI.,  Oi-a.  Wieil,  1K70,  M7  lucil  (o(,i.j(«rnft  fliii«;11,  nut  (,»oriii™u.  (otoo  CuTtor 

&  Vftlcnclt^nncN,  Bli-vker.  and  Diiy). 
SiMnl,rroidalala,  JcnkluK,  Bull.  U.  d.  Fish  Comiu.,  XXII,  IMK  |Si-pl.  'A  19Ui),  441  {Honnlulu). 

134.  ScombsroideB  sancti-petri  (Cuvier  &  Valeiu-ienuea). 

Head  4.3;  depth  4.3;  eye  4.3;  snout  3.S;  interorliital  3.4;  maxillary  2;  1).  vii-i,  20;  A.  ii-i,  18.    ' 

Body  lanisiolale,  Blender,  anil  i,-ompres9ert;  liwul  niodirrat*;,  profile  Mlifilitly  ileprexseil  over  eyes; 
snout  rather  narrow,  pointed;  jawa  suliei]ual,  lower  buinf;  nli^htly  the  lontier  anil  prominent;  iiioutli 
modemte,  sliKhtly  obliijue;  suiall  bands  of  setifurm  t«i>lh  on  vomer,  [lalatiiies,  and  ton)!ue,  those  in 
lower  jaw  Bli^htly  larj^er  and  in  2  rows,  lundeil  anteriorly;  in  upi>er  jaw  similar  but  Hiiialler  teeth,  in 
1  row,  baniled  anteriorly;  maxillary  reairhiiijj  i>osterior  eilge  of  orbit;  eye  sli){htly  alMvu  nicdian  line, 
anterior,  not  quite  so  lar^e  as  snout;  doisat  spineH  bruail,  flat,  low,  lonjcest  not  t|uil4;  ei(UBl  lo  eye,  lip 
of  last  spine,  when  depreased,  reaching  origin  of  Hoft  dorsal;  longent  soft  dorsal  ray  2.3  in  head;  uauilal 
deeply  forked,  lobw  eqiiaU  anal  uiiuilar  ^>  Hofl  dorsal,  its  linit  ray  under  origin  of  latter,  longest  ray 
2.6>5  in  head;  )ie<:t(iral  reaching  tip  of  ventrals,  '2  in  lieail;  ventrals  2.25  in  head,  liase  alitchtly  liehind 
up|)er  anterior  base  of  petloral,  tips  reaeliing  vent. 

Color  in  alcohol,  bluish  silvery  alwve,  white  silvery  Iwlow;  a  or  4  spots  slightly  lai^r  than  )mpil 
Ijflow  the  lateral  line  anteriorly,  7  or  8  similar  s|>")ls  almve  this  line  extending  farther  iiost«riorly;  a 
large  blach  blotch  on  anterior  u|i|>er  part  of  soft  dorsal,  a.  similar  smaller  spot  on  ea<'li  following  ray; 
anal  pate;  a  spot  the  size  of  pupil  on  middle  of  second  and  third  rays;  ventrals  pale;  peclorals  ilark, 
|iale  at  tips. 

The  above  ileticription  basest  on  a  spei^imen  (N'o.  O40!(3),  18.25  inches  long,  front  Honolulu. 

This  species  doee  not  apjieiir  to  he  e<immon.  It  was  iibtaimil  by  Streets,  alBO  by  (tiinther. 
Si  -indachner,  Jonlan  and  Sny<ler,  and  by  the  AtbatroKn,  but  was  uotHivn  by  Jenkins  or  Wo<.k1,  Only 
.■ni-  example  was  sei:ureil  by  us. 

Jordan  and  Snyder  obtained  one  specimen,  7.5  inches  long,  in  liHXI  at  Hoimlnlu. 
It.  Nal.  rniiiB..  VIII.  3»,  lilsle  236.  ISIU,  Malabar; 


Honolulu);  Bldmlathner,  DenltB,  Ak.  Wlw,  Wlen,  LXX.  IWO,  m  (Hcnmliilii). 

•aaiii-iKin.  Smllli  Si  Swain,  Prw.  V.  H.  Nsl.  Miih.,  V,  1^2. 121  (Jnliiiiitim  t^Innil). 
Scombrr-mta  miu-ii-pelri.  Jtnkll».  Bull.  U.  S.  Flali  Coum..  XXII,  190;  (Si'pl.  'A  IW»>.  Iti  iHiiriolulli);  Siiydcr.  op.  clI.  (Ja<>- 
10,  19<HJ,523(H(>nululu). 

Oanni  107.  KAIICRATEB  KsfliteBqnB.     Tha  Pilot  Fiihsi. 

This  Kenus  differs  from  Seriola  only  in  the  reiluction  of  the  spinous  dorsal  to  a  few  (4  or  5)  low, 
unf^innecleil  spinew.  The  young,  tailed  XiturOrat  and  Xiiflophoriiii,  have  the  siiinea  o(  the  dorsals 
iiioneLl«i  by  membrane,  and  a  more  or  less  distinct  stnuig  ajiine  at  the  angle  of  the  o|)erele.  A  single 
pelagic  species,  widely  distributed  in  the  o[>en  sea.-i. 

(xinalfi  Phoiif- 
.\aarrala  HaHnesqiie.  Caratlerl.  44,  IHIO  {rwutBi^uri,  i 

p;mpilHimn<liTis.  Lehrb.  Niil.  Plwhe,  lOS.  \HSi  (dufl>^). 

SaiKlrrat  Cuvloc  4  Valenelenncs,  HIsl.  -Val.  Vo\s:.  IX,  ■«",  IWS  (duBi^-rtMii.  =»  )iiunK>. 
Xv^ophomt  JUchardwn,  Voj^e  Erebiw  hdiI  Terrot.  52, 18H  (very  jMung). 
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135.  Naucrales  ductor  (l.iiiiiiiius).     I'ilot-llHli;  Kc)ni<;r<>:  "An[i<;xation-tls1i."     Vig.&i. 

Head  4  ill  leii^li;  ih-ptli  4;  t-ye  5  in  heiul;  wiuut  3.5;  1>.  tv-l,  2((;  A.  ll-l,  16. 

Bmly  rather  dim)^t«,  litllu  cH)iii|>ruKKt<l;  xnuiit  rather  hlunt;  immth  t«rniinal,  obluiue,  Hinall; 
niaxillary  wariKfly  ruachiiw  orlrit;  caixlal  kwi  largt),  fleshy;  |iui.'U»ml  short  ami  broail;  vcntralB  rather 
iar^. 

Bluish,  with  a  to  7  broad,  dark  verljcat  l>ara,  exUituling  on  the  line. 

Leni^th  2  feet.  A  jxilaKii;  lish,  fouixl  in  all  warm  man;  M'cafliuiiat  on  our  Allsiitie  t.-oa»t  froiii  Cape 
Coil  t4>the  West  Imlies. 

The  earliest  evidence  we  have  oF  the  ikviirreiioe  of  tiiiH  tieh  among  the  Hawaiian  lulaiidti  is  thai 
furnished  by  a  paintinj;  inaile  hy  Mrs.  J.  B.  Dillingham  From  a  specimen  obtained  hy  lier  in  the 


Honolulu  market.     The  painting  wan  examined  by  u^<  and  Ib  utidoubt«dly  of  this  species,  which  is 

locally  known  as  "annexation  HBh,"  having  appeared  at  the  date  of  the  annexation  of  Hawaii  lo  the 

jurisdiction  of  the  Uidted  States.     X  specimen  in  good  (roiiditioii,  collected  by  Dr.  Juliua  Koeenstein, 

is  in  (lie  iniiBeum.of  the  California  Academy  of  Sciences  at  San  Francisco. 

Wm(«r<«rf<™.tHrtwLinna!iis.8s-«.  Nat..  Ed.  X,  29S,  1758.  "In  Pcl^o." 

IJiuhTutfrHi  rinb-Mwnr  DHMorC,  8kriv.  Nal.  Si^lHbab.  Kjoli.,  II,  IW,  IWO. 

aeombiT  brlrrtileri  Blopli  &  Schneider.  B>Tt.  li;hth..STO,  IHOI,  lo«lity  not  given. 

f^HlniBofiH  romfHrbT  I^cf p^du,  Hint,  Nat.  l>oi»4..  III.  311,  )SOI. 

Kaucralet/anfanii  Ratliivwiiiv.  Canitteii,  44,  INiu,  Ucily. 

Saaivatrt  indlctu  Li.'iwiii,  Voya«%  OmiiiIHv,  167.  pi.  14,  flR,  i,  WW,  Inrli». 

KauefnteanifprtMfffvyTHiaCnvlvt  A  VritiiHrlcnnen,  HLnl.  Nnl.  l^Jlm.,  Vill,  ^!i,  IKHl,  New  York. 

Serl'ibnliiaHnieri  Ciiviur  A  ValciickiitiM,  op.  dl.,  IX,  217, 1103,  Oulf  of  BcdkiI. 

:%rKil(mn-jflcfuCuvicT&Valvncleniim.op.clt.,  IX,  SIX,  1K3S,  between  CipcafOood  Hope  ind  St.  Helena. 

A'nKrb'nu  «iM|irrHtu  Cuvipr  &  Valunirlt'nnsi^  i)p.  til.,  IX,  Ui>.  pi.  'XS,  ixa,  Molucca. 

.V'IhWithi  aUrcrnKiMCiivlet  A  Vali-ncleiinHi.  op.  cit..  IX,  HSI.  1S13,  Indian  Ocean. 

,VaHW(TU«limi'Atf«ii<nnC'uv)er4iVttlenplcilllc«,iip.  cit.,  IX.'JSa.  IJ*!,  Indian  Ocean,  Moluccas. 

A'lCirfrnwanNHfnruCuvicr  AVHl«nGivlili«<,op.ctt.,  IX. '.»4,  IfOS,  between  the  Cape  of  Good  Hope  and  St.  Helena. 

.ViiuWiTiu  kmurut  Cuvtur  &  Vuliiivlenni-H.  up.  ell..  IX,  ISA,  IIS3,  between  tbe  Cape  of  Goad  Hope  and  SI.  Helena. 

JVaucrafr.  rjnrwijiarjK  Swailisuii,  Nat.  Hial.  Mslna,  etc.,  II,  412.  ll«9.  Palermo,  Nice. 

.V^"I>'iun«  ^>..  RIchiiRlKnii.  Vuj'iWf  ErvLUHKiKlTernir.  62.  pi.  30.  liK.  ^,  lKt4  (yoiitiK). 
IJigfHNiu  pnmpUiu  timuivi  in  Uiuy,  Cut.  I 
SaiuraUt  ((wtor,  UQiUliur.  Cat..  II.  3i4, 1 

AmericH):  Jurdniidk  Bvvmianti,  1 

Flah«s,  -l*!,  wUh  llgarv,  IBiU. 

Oenni  lOS.  8KKI0LA  Cnvier.     Tbs  Amber-Fiihei. 

Bi  t>    hi     g         I  rately         p   >^eil        televaUid;  occlpiitand  breast nottrenchant;  headueually 

leKj            It          lit  tl  coiii|iaratively  iar^e,  with  liroad  banils  of  villifonii  tceih 

]         t    gi                      1  pal  t  b  jail,  stroll);  supplemental  mamillary  bone;  premaxillaiieB 

p    tra  1 1     scales         11  1         II  -a     ly  arched,  a  keel  on  the  caudal  i>eduncle,  not  armeil  with 

bo   y  )  I  I            I        f  I    ail       tl  11  SI  Ji's;    first  dorsal  with  aliont  7  low  spines,  connected   by 

)  ra        Si.        1  I  r>(.  I             I     g  I       t  d  in  front;  anal  slniilur  to  the  wift  dorsal,  hut  not  nearly 

wf  I     g      h  rt      Ih       Ih       II  I          ieil  hy  2  very  small  fri'c  sjiines,  which  disappear  in  old 


(I'ulpL'm),  Kalmuntli,  Mailuini,  <-ni>v  Hl'H-i,  »>illh  P<u:illc 

North  A  Mid.  Amor.,  1,  DOtt.  pi,  139,  Hg.  S79, 18%;  IbiO..  A 

ner.  Fowl  and 
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Qdhm;  no  finlftH;  ventral  finx  very  long;  [>i.-otiimlH  shcirl  ami  bruail;  );l1 
iniHlerate  or  lai^si^e,  often  grau'fully  ijobntl;  uuist  nf  tliein  vatiie<l  us 
.s-rfcWd  Cuv[er.  Ki«iiB  Aitlma],  Kd.  1.  II.  StMH^  l>lnmtrili)- 
MirrovUn^  Agaslz,  I'lsc.  KnwII.,  101,  tAl.  UX.  IKN  {nnmii«jliM:  »ul>sl>lulc  fur  Scri.. 

Kubncr,  I8li>.  a,  txnm  of  Lnni-u. 
Zimifhlhui  8wb1iiwju.  Nat.  Hial.  nshes.  utc.  11,  21N.  IKI»  (JaKMuf). 

"Ill,  IToc.  Ak.  Nat.  Scl.  Phils 

rhomiDot.  Bull.  Sul,  Fhllnm 
a.  No  mthIqii  on  opvn'lu;  anterior  Ounul  rayii  Hjnifwtas.t  etuTaled.  tliulongud  about  :J.!i  In  hiMil:  KlUnikorK  oil  lowvrnruh 

low,  abuut  13 ifHrjfrinlvcru. p.  Iffl 

an.  Uiipvr  part  of  otH.'^!lc  dtiini'ly  ticnli.-<1:  unlerliir  clorwl  rays  M-anvlj-  dvvalvd.  ».T  In  lii-ad:  Killmkpn  miiiv  iiumeroun. 

about  moil  lower  aiTli ii|«r«u,  p.  IfU 

136.  Beriola  purpuroacens  S^^lilt^l.     "I'i'uiMMii;"  "Knhitla."     Fig.  60. 

lleaii  3.75  in  leiij^h;  ileirth  4;  eyo  (1.5  in  heail;  snout  2.il;  inltTiirbital  'A;  maxillary  2,4,  reaiJiiit^ 
middle  II f  pupil;  mandilile  2;  gnpe  2.6;  D.  vi~j,  30;  .V.  j,  19;  m.-aleHa,1)<iut  175. 

Boily  long  itiiil  i^luiiiler,  the  Imi'k  Htarcely  elevatfil;  luiul  lai^e,  nut  nincli  coTn|>n'K^e(l;  inuutli 
large,  jaws  e(|ual  anil  eovere<.l  witli  briKul  bande  of  xtrun^,  villiforin  teetli;  vuiiilt,  [<alatiti(M,  nwf  uf 


Fw.  m.—Saiabt  pHrpHnumif  *'hliin>l:  altur  (iiiiilliur. 

moiitli  anil  torigiie  with  Himilar  teeth;  eye  moderate,  high  up,  in  middle  iif  lieail;  interorbital  ppace 
Mtroni»l.v  lainves;  maxillary  very  liruad  at  tip,  ite  width  enualinf-  eye,  the  supplemental  biine  very 
l>n)a<l;  luxly  Truin  urif^ii  of  anal  An  tapering  slowly  ti>  the  sliurt  caudal  peduncle,  whose  least  dt'ptli  is 
ifpial  to  eye  and  whose  width  \a  somewhat  greater;  origin  of  Bpinoua  diirnal  over  middle  of  pei'toral; 
Hpinex  sniall  and  weak,  longest  somewhat  greater  than  eye,  the  last  olRH^ureianteriur  itorgHl  rays 
somewhat  proilui'ed,  their  length  2.4  iu  the  liead  and  somewhat  exi-eeilin)|c,tluit  of  loii);eHt  anal  rays; 
oudai  widely  forked;  pectoral  short,  ite  lenf^th  equaling  distance  from  tip  of  snout  to  middle  of  pupil, 
its  origiu  somewhat  anterior  to  tmse  of  ventrals;  ventralx  somewhat  lon^r  than  pectoral,  their  length 
equal  to  snout  and  eye;  scales  very  small,  eyi-loiil;  lateral  line  well  developeil,  nearly  straijfht,  curved 
sightly  upward  over  tip  of  jiectoial,  broadly  ami  shallowly  decurvetl  under  lirst  third. 

Color  Iu  life,  upper  part  of  body,  heail,  and  tail  light  biwwn,  witli  scales  at  eertatii  angles  showing 
binisli;  lower  parts  lighter  to  whitish;  a  lemon-yellow  luind  fmm  u]>|>er  articulation  of  inaKillary 
thmiigh  lower  two-thirds  of  eye  and  alon;;  whole  leiiirtli  of  Iwxly  as  wide  an  pupil,  l>e<'Oiiiing  narrower 
and  losing  itself  on  caudal  peiiuncle;  iris  eilgeil  with  yellow;  edge  of  caudal  fin  e<lgeil  with  lenion- 
ycllow;  peii'iral  and  anal  suflusett  with  yellow;  soft  <lonial  liKht  brown  with  show  of  yellow  on 
jiofitcrior  [KUlions,  more  marked  on  onter  enils  of  rays;  spinous  dorsal  lemon-yellow  on  gmund  of 
lifjht  brown ;  ventrals  white  on  lower  surface,  ?^>mewhat  dusky  on  upjier  surfai.'e.  A  s|ieciiijen  4  incheu 
long  from  Hilu  bad  in  life  a  golden  stri[>e  from  head  to  tail. 
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Otltir  ill  Npirits,  <lull  olivaciitua  white  alKive,  (lulcr  on  eiticw,  tinder  iiarlH  ilirty  whilifh;  finp  all 
duxky  wiiilv. 

The  al)ovt  tl<>aLTiiiti(in  liaMiiei  iijion  a  HiiMitncii  (No.  03410),  31  iDclit's  lonj;,  from  Honolulu  market, 
where  Meveral  otliirlarBtfuxainiilea  were  seen  July  IS.  A  smaller  t>i)e('i men  (No.  03304),  8  inehes  long, 
may  In>  deseril)e<l  aa  fuilows: 

Ileail  3.'i  in  length;  depth  3.3;  eye  5  in  hend;  snout  3;  interorbitiil  3.5;  maxillary  2.3;  I),  vin-i, 
'M;  A.  ii-i,  20;  gillrukers  13  ,  4,  Kcrrati',  lon^ei^t  thret^foiirths  diameter  of  eye. 

Itody  lather  fusiform,  <i>niprete«d;  head  e,  fourth  lon^i^r  than  dee|);  mouth  rather  large;  eunut 
rounded;  jaws  sube<]ual,  the  lower  prominent  an<l  slijihtly  the  longer;  broad  lianils  of  viHitonn  teeth 
on  jawp,  vomer,  palatines,  and  tonf;ue;  tongue  liroad,  rounded,  tliln,  and  free  for  moxt  of  its  len^^h; 
maxillary  broad,  O.M-dianu'ler  of  eye,  reaching  to  <'enter  of  (inpil;  eye  jnst  above  median  line,  ante- 
rior; int(>rorbital  broad  and  very  c^onvex ;  dorsal  spinen  xhort  and  weak,  connet^ted  by  membrane  anil 
foldin);  in  a.  groove;  soft  dorsal  lon^  and  low,  hi];tieflt  anteriorly,  the  longest  ray  al)out  2.5  in  head; 
eaudal  forked,  loiH«  iiioilerate,  eijual  to  diptancu  froiri  nnout  to  edge  of  preo|)errle;  anal  tiimilar  to 
Moft  dorsal,  the  ti|)h)es  very  short  and  blunt,  the  longest  rave  espial  to  snout;  origin  of  anal  under 
Hrst  tbird  of  itoft  iloraal;  ventral  2.1  in  head;  j^ertural  broad,  fakste,  shoit,  2.4  in  bead,  its  lower  bai« 
slightly  in  advance  of  t>ai«  of  ventral;  lateral  line  ari'lietl  anteriorly,  no  u&udal  keel;  m'sXee  email, 
none  on  oiiercle,  snout,  and  top  of  head. 

Color  in  life,  golden  olivaeeoua  on  Inuk,  golden  on  siiie  l>elow  lateral  line  and  on  belly;  2  uhort 
darkish  po^oeular  lines;  dornal  and  anal  rich  orange,  the  dorsal  with  narrow  bluit>h  edge;  caudal  dirty 
yellow;  [H-ctoral  i>alu  yellow;  ventrala  yellow,  the  rays  whitish;  iris  whitish  and  brown.  C<il<ir  in 
alcohol,  K«iyiBh  olivaceous  above,  bw-oming  rilvery  white  t)elow;   dorsal  eilged  with  dark;  other  fins 

Another  example  had  head  3.7;  depth  3.75;  maxillary  broad,  2.2  to  front  of  pupil;  D.  i,  211;  A.  i, 
•JO;  color  when  frvsli,  olive  with  a  gcilden  strijie  from  head  to  tail.  We  have  exauiine<l  a  score  of 
examplea'at  Honolulu,  4  to  31  indicia  long.    This  Hi>ecie8  lias  hitherto  Iteen  known  only  from  Jai>an. 

Sfrii)la),urpuniKrHi»:h\ttgv].  Fauna  Japiin  lev.  Put™..  US,  I'l.  LXI.  1K4£.  >»■  of  Japan:  Bk-IinnlHin.  Iclitli.  Cliln., '.f71.1im> 

(after  SchlcRcL)  (».-*  of  Jhimii I :  Knyilor.  Bull.  r.  H.  Flah  Omm..  XXll,  IW^  (Jan,  m.  I'JMi.  E£i3  (Ilimululu). 
Sniiibi  aaruvUbita  Schlctcel,  Fauna  Japonlca,  I'oiHi.,  IIS.  I'l.  LXII.  Dk.  1.  1M2,  Japan;  KichardHin.  Itlilh.  Chin..  371.  iKH 

(CaatoD). 
.•^rh^tiHimiueradiala  Schlm-t,  Fautm  JuikhiIcv,  l-iilrs...  Il.'i.  PI.  LXII.  H)[.  2.  1*^^.  NagaHkl.  Japan;  KicliarclHon.  Iclilli. 

Chin.,  272, 1MB  (Clilna). 
tiriata  fttimeraU,  tiUnllier,  Cat..  11.  tm,  irMW  IChiiin,  parti;  (.liinllitT.  Fln'hi^  dLT  flikilwi',  V.  136,  taf.  X<:.  FJk.  A.  mK 

{HawailauIslatKl!!,  purl):  KluiiiliiRor.  FlwtiL-iUi  rotlicii  Mliti-k.  1.  ]U3, 1>»I  (Rcrt  »va.  part). 

137.   Beriola  Bpama  Jenkins.     "Kalialiiopio."     Fig.  TO. 

lleHd3,7inlengtb;  depth 3.T;  eye5.2inliead;  snout3.'2;  maxillary 2.0;  int«rorhital 3.5;  D.vi'32; 
A.  11,  20;  scales  atioiit  220. 

Body  rather  long,  fusifonn,  not  much  compressed,  the  l>ai-k  greatly  elevatetl,  the  ventral  outline 
little  i-or.ves;  head  rather  long,  conic;  snout  long,  gently  curveil;  mouth  lance,  little  ohliijue,  the  jaws 
e(|ual;  maxillary  reaching  front  of  pupil,  Its  iKinterior  margin  obliijue,  its  width  nearly  eipialiiig  vertical 
diainet«r  <if  eye;  teetli  in  villiform  bands  on  jaws,  vomer,  and  tongue;  eye  small,  anterior,  in  axis  of 
liody;  adi]>0se  eyelid  miMlerutely  develo{HM],  efjiecially  iMihiiid;  interorbital  s|iace  broad,  strongly 
convex,  the  nape  slightly  keeled;  least  depth  of  caudal  )>ediincle  less  than  its  lea«t  width;  preopercle 
entire;  gillrakers  longer  than  diameter  of  (lupil,  22  on  lower  arn)  of  first  arch;  Bi>inous  dorsal  low,  the 
rays  short  aiHl  weak,  the  eeeund  i!iplne  6.3  in  head,  the  lirst  iicanvly  more  than  one-thinl  the  second, 
the  others  regularly  decrensing  in  length,  the  liflh  shorter  than  the  firat;  soft  dorsal  tow,  tlie  first  raye 
Bi'an-ely  ele\8led,  Iheir  length  3.7  in  head;  anal  similar  to  soft  dorsal,  but  much  shorter,  its  first  rays 
1.25  hi  snout;  caudal  deeply  forked,  the  lolies  slender,  about  eijual,  1.3  In  heail;  tiectoral  short,  about 
2  in  head;  ventnils  short,  2  in  heail,  reacliiiig  less  than  halfway  to  vent;  liody  Ofivereil  with  very 
small  M-ales;  cheek,  preopercle  and  tipper  part  of  opercle  densely  si'ale<l,  rest  of  head  nakeil;  breast 
sealeil;  lateral  line  nearly  straight,  slight  arch  above  pectoral;  sculi>s  scarcely  deveioiied,  perceptible 
only  on  the  caudal  jiedunele,  where  they  are  very  weak. 

Color  in  alcohol,  pale  brownish  or  [lurplisli  above  with  silvery  reflections,  lower  part  of  side  and 
under  parts  yellowish  silvery.     Kecently  seen  in  the  Waikiki  aiiuarinni. 
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The  above  (lescription  is  Xiaiieii  U|)on  the  typt',  lO.ft  indies  limn,  the  only  example  known,  obtaineii 
hy  Dr.  JenEiiiH  at  Hcuuliilu  in  IISKII. 

II.  !I.  S.  FlBh  Comm.,  XXII,  IHW  |Sepl.  -a.  1903),  4ri.  I\g.  14,  Honolulu;  type,  No.  bOKC:  V.  S.  K.  M. 


Fill.  7  >.— ,'*Ti(i*i  titnmii  Ji-nkins:  [mm  the  type. 


Oenni  lOS.  ELAOATIS  Bennett.     The  Bniinen, 


III  ilorsal  ami  anal  lonK,  t«ch  with  one  iletac-heil  (inlet,  ronijiotied  i>f 
(itlierwifH;  i:»«entUlly  as  in  iSertirfa.     One  8|)eciei',  pelagic. 

£'ii,vi(i'  Bi'DiK-lt.  NurratlvcWIuilliiK  VuyiiKC.  II.  ■UfA.  IKIU  thiplmitilatiui). 
.■ichJirDtAm  BUi-kl-r,  NBliiiirk.  Tyilsi'hr.  Nciflurl.  Iiiil..  VI,  196,  ISM  {Mi-lamilatm). 
Ihraiilyi  I'liey.  McmoriH.  II,  391.  INfil  u.wuulitliu). 

138.  Ela^atia  bipinnulatus  ((Juoy  &  (jaiinard). 

IlcaiU.rtlnlen^h;  iU-pth5.5;  eye7.:{in  liea<1;  unoiit2.«;  D.  vi-i,  35  12;  A.  i,  1ft  I  2;  IntentrbiUl 
2.!l;  maxillary  3. 1 ;  niaixliblu  2.5;  a'ale»al«)iit  iOO. 

IIikIv  obliin^,  i>«intol,  the  Imfk  littli;  flevateil;  hi'ail  inodentely  loiin  anil  pointcil;  sniiut  loiijj, 
(iinir,  thi*  jawr>  i(iil>ei|nal;  maxillary  bruait,  trianinilar,  ila  creatext  wiilth  2  in  itn  len)i;tli;  supplemental 
inaxilbiry  Km);  anil  narrow,  slipping  under  the  thin  preiirhital;  tet^th  iti  broail  villiform  patches  on 
jaws,  vii[iKT,  aiiil  iialatine^,  tuninit:  nakeil;  eye  small,  Rotnuuhat  anl*'riiir;  interorbital  epaee  broati,  con- 
vex; prei>[H-n'k'anili't<i'rcleentin';  jiillTahvrsalHiutali  Itelow  the  angle,  cephalic  oncHgi^ailiially  shorter, 
lonttest  alwut  t.5  in  eye;  liiis  inixierate;  orijiin  of  epinoiiN  dorsal  over  tips  of  peitoralii,  the  rays  weak 
ami  vhort,  fiiliUil  H)mewliat  i[i  a.  griuve,  the  Innicest  2  in  snniit,  the  Hn  not  (Kinnecteil  (o  Hiilt  ilorsal; 
M>ft  ilorwil  lonii  ami  low,  anterior  rayH  elevated,  liintwi^t  2.9  in  head,  last  ray  equal  to  eye;  last  ray  of 
ilorval  tiulct  pnnluceil,  its  length  ^i.tl  in  lieail;  iliftance  Ixrt ween  ilorsal  Unlet  and  iiase  of  last  dorsal 
ray  I  in  eye;  diKtanee  fnmi  last  ray  of  diirsal  tinkit  to  Iiam;  of  caudal  lobe  '.tAt  in  head;  origin  of  anal 
uniieraliout  the  Hfteenth  dun<al  ray,  the  lin  very  low,  anterior  nya  slightly  elevateil,  the  longest  4  in 
hfail;  detaeliiil  anal  spines  obsolete;  camlal  very  deeply  forked,  lolies  long  and  alender,  their  length 
eijualiiig  distance  from  snout  to  tirst  thini  of  )>ectoral;  pei'tonti  short,  scanvly  falcate,  2  in  heail;  ven- 
tralH  aliout  ei}Uul  to]M-itli>ral;  scales  small,  niiUHToiiB,  cycloid;  head  naked,  eKcejit  cheek  and  (Kistocular 
rvploii;  scfileH  on  che«k  inal>otit7  series;  M^les  on  uajiuand  anteilorail  rvKion  smaller  than  elsewhere; 
lateral  line  well  iluvelo]Hil,  continuous,  fonning  a  very  low  keel  on  last  jiart  of  caiiilul  peduncle. 

Color  in  aleobol,  dark  blue  or  leaden  aliove,  l>econiing  paler  and  yellowish  below;  under  parts 
dirty  white;  lins  iluaky,  yellowish,  or  olivaceous.  In  life  2  conspicuous  blue  bands  on  side  of  body, 
the  upper  bc^nning  at  orbit  and  pasting  to  dorsal  margin  of  caudal  peduncle,  its  width  about  equal  to 
tliat  of  eye,  the  other  beginning  nt  snout  and  pawing  along  the  lower  margin  of  orbit  across  opercle 
atid  above  pectoral  tin  to  the  caudal;  caudal  yellowish  with  a  darker  margin;  ventmls  and  pectoral 
yellowish  with  Bome  blue. 
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The  above  description  based  uponaHpedmen(No.04446)3  feet  Ions  obtaiiieil  in  Hcinoluliiinarki't. 
whii'h  ia  the  only  reconl  of  the  uiic<-ies  in  theeti  iskiiila,  it  reHcliett  a  length  of  3  ClvL  and  iij  fouixl  in 
all  trnpical  Bean,  on  the  Atlantic  eoaat  straying  as  far  north  as  Long  Island.  It  was  obtainei]  by  Poey 
at  Havana  and  was  orif^nally  described  from  the  Keeling  Islands. 

.ieriola  bliiinnulala  Quny  &  <lalmaT<l,  Voy.  Uranle.  I,  363.  pi.  «l,  Hg.  a.  IH:t4.  IiIm  of  Papous.  or  the  ■rchipelito  bctwcED 
New  Ouinea  and  Celebes. 

BlaiiatU  tnpinnaialtu.  Benuetl.  WhallDK  Voy.,  II, 'JH3,  ]MU(Parlfl<:Ocinit^  Indian  Arab,):  Jordan  &  Evemunn,  Flnh.  Nuiib 

&  Mid.  Amer,  I.  906,  JKX. 
SrrloHdilhiiM  biylaniilaltu.  Bltekur.  Nal.  Tydn.  Ned,  tnd.,  VI,  ISM.  1S6  <Bat&vla). 
.•irrtotoplnnulnfu  l^)py,  UemoriaB,  II. 'J33.  1X60,  Habana, 
.■icrloliclitlii/ttiwolatut  Duy,  Proc.  ZiHil.  Koi'.  Liinil.  1N67.  »».  Madne. 
Klagalii  pimslaiHi.  Jordan  AUilhect,  Syiio|jidB,  116,  lUgA. 

Ctouni  110.  DECAPTBBnS  Blnkar.     Th«  KukarBl  Beadi. 

Body  elongate,  tittle  compresBcd,  almost  perfectly  fufiform;  head  short,  pointeii;  mouth  rather 
Hiiiall;  jaws  about  eijual,  the  dentition  feeble;  maxillary  rather  broad,  with  a  aiipplemtntary  bone; 
jiremaxillaries  protractile;  scales  moilerate,  enlargeit  for  the  whole  lenj{th  of  the  lateral  line,  but 
Hpiiioua  and  bony  posteriorly  only;  second  dorsal  and  anal  each  with  a  single  <letached  flnlet;  frte 
anal  spines  very  eitrong;  tlrst  dorsal  well  develoj>e<l,  pereistent;  i)ectoral8  con ipamtively  short;  alxlO' 
men  rather  shorter  than  anal  fin;  gillrakers  Iuiik  and  alender.  Hjieuiee  nutueroos.  Unly  one  known 
from  the  Hawaiian  Inlands. 

Deeapicrut  Blvekur.  Naluurk.  Tyclwht,.  Vlll.  417,  luM  (iiirra). 
BuHimiatoilHt  Gill.  Pnic.  Ac.  Mat.  StI.  I'ljila.  IftW,  261  (jhimrfdei). 
GtfmuejrigntMKA  nil},  op.  cit.,  261  {mummtrtna). 
Erfpiffsmntu  Oill,  op,  ciL,  161  (Aj^podm). 

139.  Decapteruapiimulatua  (Eyduux  ASouleyet).     "Opflu."     Plate  30. 

Head  3.9  in  length;  depth  5.5;  eye4inheAd;  snout  3;  interurbita14;  maxillary  3. -1;  m  audi  bit  2.5; 
D.  viii-i,  32-i;  A.  i-28-i;  Bcutts  25;  acalcs  116. 

Body  obtoi^,  little  compressed,  almost  perfectly  fusiform;  head  moderate,  pointed;  mouth  rather 
small,  slightly  oblique;  jaws  eijual;  a  tew  very  small  teeth  on  jmlatinca  and  tongue,  no  others  evident; 
tongue  long,  narrow,  roundeil,  free  for  atinoBt  entire  length;  eye  slightly  aluve  axi?,  anterior;  adi|xiee 
eyelid  levering  nearly  entire  eye;  interorbllal  wide,  clightly  convex;  longe»it  dorsal  spine  2.2  in  head, 
longest  ray  3,  origin  of  soft  domal  just  over  vent;  caudal  forked,  lobes  moderate;  anal  similar  to  soft 
dorsal,  its  longest  ray  3.5  in  head;  ventrals  2.K  in  head;  pectoral  scarcely  falcate,  1.65  in  head,  baxe 
anterior  to  base  of  ventrals;  lateral  line  nearly  straight  from  ongin  to  Inlerdorsal  s|iace,  thence  gently 
dei4cending  until  over  about  fifth  anal  ray,  whenis  it  continues  straight  to  iMudal  (in;  scales  ilei-iduous, 
enlarged  for  whole  length  of  lateral  line,  minute  on  nape  and  forward  to  interorbital  spa<-c;  small 
embedded  scales  on  cheek,  o]>ercle,  preopercle  and  preorbital,  rest  of  head  naked. 

Color  in  alcohol,  bluish  silvery  above,  lighter  below,  becoming  white  on  belly;  <lorsal  fins  and 
<:audal  with  dark  punetulations,  other  fins  jiale;  upper  edge  of  oi>ercle  with  a  black  spot;  base  of 
[leitoral  dusky. 

The  above  description  is  based  on  a  specimen  (No.  03306)  12  inches  long  from  Honolulu.  It 
oeems  to  be  a  common  fish  at  times  at  Honolulu,  where  it  is  highly  prized  by  the  nativen  as  food,  it 
was  first  noticed  by  Eydoiix  anil  Souleyet.  Jenkins's  Bi)eciiiienB  were  taken  by  Dr.  Wood  and  Mr. 
McGregor.  The  identification  of  this  species  witli  Deniplenit  tanctie-hdttur  ami  Deeajitenu  maniadn  as 
Steindachner  has  indicated,  is  apparently  not  correct.  Our  species  is  quite  distinct  in  color  in  tlial  it 
has  no  yellow  or  golden  stripe  or,  in  fact,  no  yellow  anywhere. 

airoi«|riniiiiiu(n»  Eydoui  b  BoulByet,  Voy.  Bonlte,  Zool.,  1. 16*.  pi.  3.  flg.  1.  IdJl,  Hawaiian  lalanda. 
ttaaiiUTM  mofUfhrtnur.  Hluilldnclliitr,  tKuit.  Ak.  WIh'.  WIen.  LXX.  HMO.  495  (lloiiulillu). 

I>MaIlfc^u>^'lu'•H•'l'[c«Jl■nklu^Bull.  tMi.  Fish  t.-oniia.,  XXII.  19(U  (Sept.  23, 1<W)),  M2.  pi.  4,  Honolulu.    (Type,  No.  Ki6l6, 
U.  S.  N,  M,;  Held  No.  27S7:  coll.  Dr.  Wood). 
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Omu  111.  TBACHUKOPS  QUI.     lbs  Big-aysd  B 


This  KenuB  is  close  Ui  OxTimtiun,  ilifferiiiK  in  tlie  more  elongate  fiinn,  and  efljiei^iatly  in  the  etruKure 
ol  tlie  ehoiililer-fiinlte,  which  \\aa  a  ilivp  cn»«  furrow  at  ilo  juni-tion  with  the  isthmus,  with  a  fleshy 
jtrojeetion  abuve  ttie  furrow.     S[ie<.'ie»  ft^w.     Ftmnd  in  hII  wann  seas. 

One  species  known  fniin  tlie  Hawaii»ii  IxtandH. 
Trachuroiit  Will,  ["roc  A<'.  S«[.  S.i.  I'hlla.  1862,  131  {iriinmwiMhnimtit). 

140.  Trochurops  crumenophtlialina  ( Blocli) -     "AkiiU:"  "Jfiilainlii."    Fiu.  71. 

Heaa3.4inlengthi  depths..^;  eyc3.2  in  liead;  Hnout  3.3;  maxillary  2.3;  interuHiiUkl  4.5;  D.  vn-i. 
2fi;  A.  Ii-i,  22;  Bcntes  35. 

Body  oblifiig-elongate,  little  cnnipreesed,  the  back  not  much  elevated;  head  long,  rather  ]x>inte<l, 
Ihe  lower  jaw  somewhat  projectiii([,  maxillary  reachinn  middle  of  pupil,  slipping  under  Uie  preorhilal, 
exposoil  )tortion  triangular,  posterior  portion  somewhat  wavy;  eye  very  lai^,  longer  than  the  snoul 
anil  greater  than  the  interorbltal  width;  tulipose  eyelid  strongly  <levelo[ird;  mouth  moderate,  iK)me- 
what  obliijue;  a  single  K-ries  of  small  teeth  in  each  jaw,  very  weak  teeth  on  vomer  and  jkalaiines;  a 
small  patcli  of  teeth  on  tongue;  shoulder-girdle  near  isthmus  witli  a  fleshy  projection,  in  front  of 
which  is  a  ileep  cross  furrow;  an  aitgt<i  at  lower  iKHterior  portiiin  of  oiiercular  region  as  In  Ctii/iea; 
dorsal  spines  nxMterate,  their  length  2  in  head,  the  fin  folding  in  a  groove;  dorsal  rays  low,  scaleil  at 
liaj*,  toliling  in  a  groove;  anal  liiw,  refiemliling  soft  dorwai,  liii^fi-st  ra.y8  2,6  in  hi-ad;  tree  anal  spines 
strong,  tlieir  length  2  in  eye;   caudal  small,  forketl,  the  lobes  eijual,  1.6  in  head;  pectoral  moderately 


Flo.  71.— JVaefturojw  frtmeiKiiihlKaltaa  (Blocb):  sfttT  Jorrlmi  iiiic)  KuTnianii. 

long  and  faloite,  1.25  in  head;  ventnils  barely  reaching  vent,  2  in  heail;  scali^  small;  lateral  line 
nearly  straight,  the  scutes  little  ilevelopeil  except  on  cauilal  ]ieiluncle;  cheeks  and  breast  scaly. 

Color  in  alcohol,  hlnisli  silvery  alxive,  iwler  U'Uiw,  with  brassy  reflections,  under  [larta  white; 
dontal  im<l  caudal  fins  somewhat  dusky;  other  Ans  )>ate. 

The  above  description  liuseil  U|iim  a  8|>e<-imen  (No.  02^24)  12  inches  long  from  Honolulu. 

An  abuuilnnt  and  well-known  sikhtIcs,  next  to  the  uliui  and  the  aimuiaui  the  most  imiiortant  food 
tish  of  Honolulu.  It  was  obtained  in  1880  by  Dr.  Jenkins,  anit  has  bei'n  rt-conled  from  the 
Hawaiian  Islands  by  Guntlier,  tjteindaehner.  Fowler,  iind  Stiyiler.  Numerous si>eeimens  were obtaineil 
by  us  at  Honolulu,  Kailua.,  Hilo,  Hoopuloa,  and  Hauatei  Bay,  Kauai,  varying  in  length  from  5  to 

The  synonymy  of  this  siiecies  is  open  to  some  question.  Our  8|)et:imenH  probably  correspond  to 
Trnchuroitu  liirm  Jenyns,  described  from  Tahiti. 

SnmlntcrunuwftliatmHtmnttt,  IchllijoluKia,  pl.iM3,  ITKI.  Aura,  In  Guinea. 
.•ir^imbtT  ,AHi-itri  Bloch.  Ii-)ilhyu1i«lH.  X.  fiT.  pi.  U\.  1197.  Antillei. 
SmBtlitTbiilanliophllialmiiiK\.orli&!fiKtmi:\AeT.Sya.  ti^hlh., ;».  imi.  Gulnci. 
Mmtu  doHhcnl-mi  Lan>[H^f.  Hb>I.  Nut.  Po[«l,  III.  W.  1S01.  no  locality. 
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'Bronj-pfiiBiJrrf.  Cuvieri  Valenct™nea.Hliit.  Sm  Pciiw..  IX.  »,  1SS3. 

Oimiu  lorrui  Jpnyne.  Znol.  Vny.  Rcafilc,  6».  pi.  XV.  1841,  Tahiti. 

.'klar  tonim.  Blcrker.  Verli.  BaUivia  Genont.,  XXIV.  IMZ.  M,  (BbUvIh). 

rmrAurupadro/^^fnu  (1111,  Prop.  Av.  Nut.  Scl.  FblU.  IKSX,  261.  CapB  San  Luc«,  Lower  CallfoTDU. 

TVnriuruiM  franiowpWAairBw.  Oil!,  Proc.  Ac.  Nat.  *J.  Phila.  1SB2.  4.12  (Beesley  Point.  Ni-w  Jereeyi;  Jordui  &  Eiemann, 
Pish.  Noith  AMld.  Amcr.,  I.  811.  PI.  CXLI,  %.3)tn.  1X96  (Cape  ^n  Lucas.  MaxmlHii,  Ai'apulcu,  runama):  Fowler, 
Proc.  Af.  Nat.  Scl.  Phils.  1900.  Ml  (Hawaiian  iBlsnds);  Jeiikliy%  Bull.  U.  S.  Flsli  Comm..  XXII,  1M2  (Scpi.  23, 
IKH),  443  (Honolulu) ;  Snyder,  op.  cit.  (Jan.  19, 1>M),  013  (Hanalai  Buy.  Kauai). 

Tfochuropi  plumleri.  Poey,  Enuin.  PIbf.  Cubpde..  TH,  1876. 

atmnzTHiRcnopfAaliriui.nanther,  Flache  der  SQilwe.  V,  ISl,  1876  (Cape  dc  Verde  liilande.  west  toast  o[  Alrira.  St.  Helena, 
WeM  liidten.  Ueiim.  Bay  of  Panama.  Hawaiian  Inlands.  Soulh  Scea.  Kast  Iiiaicx.  Seycht'llex.  Red  Sea);  Gilalher, 
Kept.  Shore  Finh.,  Challenger,  Zool.,  I,  Part  VI.  M.  18M  (Honolulu):  Steindachner.  Denkfi.  All.  Wisa.  Wien.  LXX. 
l»aa.1»-^<Ho»olulu). 

Trailianipt  taaaTltian-u.  Streets,  Bull.  II.  8.  Nat.  Mua.,  No.  7.  6«.  1877  IHonolulu). 

Canua  (.ScJor)  macroplilllalmia,  Klunilngur,  Pbchu  dw  rolhen  Mocres.  I,  07,  1884  (Red  Sea). 

Oaniu  lis.  CASASaill  erlfflth.     Tke  CanllH. 

" rapUip'ui,"  Minall  itiae;  "  JVupn'u,"  mi^liuiiL  eiie;  "  Uhia,"  large  size. 

Bmly  nvate  or  oblimK.  iximpre»st;d,  the  back  DomeUiiieit  consiilerably  elevated,  HometimeH  little 
arched;  head  mmlerate  or  rather  large,  more  or  le»t  compreased;  mouth  iiuHlerate  or  large,  uhlkiue; 
mamillary  broad,  with  a  well-(levelo]>ed  eappleruental  bone  exlendiog  to  IhsIow  ey^;  premaxillariee  |>ro- 
tnu'lite;  teeth  developed  in  1  or  few  aeriex,  uneijual,  or  at  least  not  in  villlfomi  ttandR;  villiforui  teetli 
uRually  pnsent  on  vomer,  palatines,  and  tongue,  wanting  or  deciduous  in  Kome  ei|>eciea;  fti'lrak'^'^  'oiig; 
eye  lan^e,  with  an  adipoee  eyelid;  dorsal  spines  rather  low,  eonnectecl;  seeond  dorxal  long,  usually 
elevateil  in  front,  both  tins  <lepresHible  hi  a  HTmive;  anal  fin  similar  to  second  donwl  and  nearly 
as  lon^,  precedeil  by  2  rather  strong  epinex,  its  l>ase  longer  than  thf  alHlouien;  caudal  fin  stroiiKly 
forked,  the  peduncle  very  slender;  ventral  fin?  moderate;  pei^turala  fiilcate;  no  linlelit;  preopercle  entire 
in  the  adult,  Merrat«  in  the  young,  usually  with  a  membmnaceous  border.  >S{)eele8  very  n 
all  warm  seaw,  most  of  them  valued  for  fcKxl. 

About  9  Hpecies  of  thit)  genus  are  now  known  from  the  Hawaiian  lislands. 

niroHi/ua  Urifflth  In  Cuvler.  Animal  King.,  X.  ilaces,  X6,  1K34  (nininffu). 

ft.  Soft  doniBl  high;  splDuiu  dorsal  rather 
r.  Scutes  In  straight  portion  oMalcnil  line  lewerthan  gu  (27or28). 

it.  Body  shun,  stout,  deptiiSIn  length  lo  base  of  flimlal:  doml  vni-i,  21;  anal  u 

dii.  Body  more  Blender.  deplhS.t:  donal  vii-i.  10;  anal  ii-i,  16 

cc.  Srutox  In  itralftht  part  ol  lateral  line  more  than  00  <Ki  to  3h). 

e.  open^ulumput  present;  anal  ptile,  not  black,  dusky  or  tipped  with  bim'-k 

f.  No  open'ular  spot:  anal  black,  diBky  or  Uppcd  with  blaek. 
/.  Sculefl  in  straight  portion  uf  lateral  line  !»;  anal  raysl8or  )0. 

y.    Dorsal    splnefl    eomparatively    long,    longeat    2.8    in    head;    body    p 


Off.  Donsl  spines  rather  low.  longest  i.3  In  head;  body  wllboul  tranneise  dusky  liands mrlami/gpiu.p  112 

/.  MinteH  In  straight  pi>rticni  of  lateral  line  32;  anal  nyalC rAabiMiu.  p.  198 

Ml.  ^fl  dorsal  rather  low:  dnisal  spines  companil  I  rely  long;  sirules  ol  straight  portion  of  laleml  line  40  or  more. 

A.  Boily  with  ilusky  transverse  hntid-^;  anal  dusky:  srntea40 ihiTiIn-.  p.  194 

hh.  Body  wllhoul  tranwerw  du-ky  bands;  anal  pale:  iieuieii43 ajpnlt.  p.  IBS 

aa.  No  teeth  cm  votner  or  palatines. 

(.  Lower  Jaw  projecting  somewhat  lieyond  upper:   donnl  v-i.  M;   scutes  In  straight  poclinn  ol  laleml 

line  as ...Mniitu.p.ige 

It.  Lower  jaw  not  projcellng  beyond  the  upper;  domal  vin-i,  24:  scutes  about  38 fhrliia,  p.  19e 

141.  CaranfTus  ignobilis  (P(ir«k&l).    "i^nu'u."    Fig.  72 

Head  .1.5  in  length;  depth  iS;  eye  .5  in  hend;  snout  3;  interorbital  3.5;  maxillary  2.1;  preorbital 
4.8;  D.  viii-i,  21;  A.  ii-f,  19;  Bcutes  27. 

Body  short,  stout,  and  compretwed;  head  short  and  heavy;  snout  short  and  blnnt,  the  anterior 
profile  rising  abruptly  to  nape,  the  dorsal  outline  strongly  elevated  from  tip  of  finont  to  origin  of 
apinouH  dorsal;  ventral  outline  relatively  straight;  portion  of  Ixxly  covered  by  soft  dorsal  and  anal 
fins  taperii^  rapidly  to  the  short  caudal  peduncle,  which  is  much  depreaseil.  ita  least  depth  about  2  in 
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ibi  least  width;  raouth  larse,  nearly  horizontal,  the  jawH  equal;  moderately  etron);,  canine-like  tt^th 
in  a  xin^le  row  in  each  jnw,  xparsely  set,  eHpeclally  on  u]>per  jaw,  a  patch  of  villifonn  teeth  on  vomer; 
palatines  and  tongue  witli  K>'>^ular  or  villifonn  teetli;  maxillary  reaching  vertical  at  posterior  edge  of 
orbit;  supplemental  maxillary  well  developed  and  slipping  under  the  broad  preorbital;  eye  moderate, 
about  1.5  in-interorbital;  ad ipoee  eyelid  strongly  developed  posteriorly;  interorbital  and  napeHtrongly 
keeled;  fiiw  motleraU.',  origin  of  xpinous  dorwt  somewhat  behind  base  of  pectoral,  the  cipinee  folding 
in  a  )ni>ove,  the  longest  3  in^heatl;  anterior  dorsal  rays  produced,  their  len^li  1.R  in  head,  equal  Ui 
that  of  longest  anal  rays;  cauilal  widely  forked;  pectoral  ray  very  long  and  falcate,  tip  reaching  about  to 
liaxe  of  seventh  anal  ray,  the  length  2.S  in  body  and  equaling  haeie  of  soft  dorsal ;  ventrsls  short,  reaching 
vent,  2.1  ill  heail;  scales  rather  large,  covering  entire  body,  entire  cheek,  and  upi>er  part  of  opercle 
with  Sue  series,  rest  of  head  and  nape  nake<l;  breast  naked,  ex<«pt  a  ecnall  central  patch  of  stales; 
lateral  tine  with  a  strong  regular  an-h  above  pectoral  fin  joining  the  straight  part  over  origin  of  anal, 
chord  of  ari'h  part  flightly  shorter  than  length  of  straight  part;  scutes  well  developed  on  entire 
straight  portion,  ~' 

Color  in  alcohol,  greenish  olivaceous  above,  In-i-oniing  paler  on  the  sides  and  below;  head  green- 


¥ia.n.—niiratnivtiim«bilf(FoTiLkU)\  from  the  lypo  of  C  **(ip<rf<(f«  Jenkins. 

I^h,  silvery  on  cheek,  lower  jaw  paler,  the  head  with  a  yellowish  or  brassy  tinge;  a.til  black;  no  s|M>t 
on  opercle;  dorsals,  anal,  and  caudal  dusky;  moie  or  less  yellow  in  life;  soft  dorsal  and  anal  each  with 
a  narrow,  iwle  Imnler;  edge  of  free  portion  of  caudal  paler,  upper  part  of  caudal  peduncle  dnsky; 
jiei'torol  and  ventrala  somewhat  dusky;  no  spot  on  lower  pectoral  rays. 

The  alxive  description  baee<1  upon  a  specimen  (No.  0444t<)  22  inclies  long,  from  Honolulu.  A 
mach  smaller  example  (No.  021)18)  8  inches  long,  from  Honolulu,  may  be  desoribe<l  as  follows: 

Head  3.2  in  length;  depth,  2.4;  eye  .t.n  in  head;  snout  3.4;  maxillary  2.25;  int«rorbjtal  4; 
D.  viri-r,  20;  A.  n-t,  17;  scutes  about  30. 

Boily  short  and  de<'p,  greatly  compressed,  the  back  strongly  elevated,  the  dorsal  profile  strongly 
and  regularly  convex  from  tip  of  snout  to  origin  of  spinous  doraal;  outlino  from  origin  of  anal  to  snout 
nearly  straight;  head  as  long  as  deep;  snout  short,  very  steep,  bluntly  rounded;  jaws  subequal,  the 
lower  heavy;  liands  of  villiform  teeth  on  vomer,  palatines,  and  tongue,  those  on  jaws  in  a  single  row, 
ffliutll,  sharp,  conic,  and  wide-set;  tongue  rather  thick,  rounded,  and  free  for  most  of  its  length;  njai- 
illary  reat^hing  to  posterior  border  of  pupil;  eye  anterior,  somewhat  above  a^s  of  body;  interorbital 


,GoogIe 


190  BULLETIN    OF   THE   UNITED   STATES   nSH   COMMISSION. 

trenchant;  epinoiu  ilnrsal  low  an<l  weak,  2.1)  in  heaiX;  nrisin  of  mft  dorsal  midway  between  lj|i  of 
snout  anil  fork  of  caudal,  lon>;eKt  ray  l.n  in  heail;  caudal  ileeply  forked;  lonKe»<t  unal  ray  1,65  in  head, 
origin  of  fin  uiidt-r  about  seventh  »oft  dorsal  ray;  T«ntniii  short,  reaching  pant  vent,  3.1  In  head; 
IKictoral  lonjj  and  falcats,  rea<^hing  beyond  arch  of  lateral  line,  slightly  lunK«!r  than  base  of  anal;  arch 
of  lateral  line  dropping  rather  suddenly  from  under  last  dorsal  spine  to  the  strawht  part  under  third 
soft  dorsal  ray,  t'honi  of  arrh  1.4  in  straight  part;  scutes  on  entire  straight  part;  hmtst  naked  c\cc|it 
a  Bmall  pat^h  of  m^Ales  near  center;  ch«*.-k,  poptocular  region,  and  upper  part  of  opercle  scaled,  rest  of 
head  nakeil,  body  coinplett'ly  acaled;  donial  and  anal  fins  scarcely  eheathe<l. 

Color  in  life,  very  pale  olive,  side  white:  heail  greenish;  no  opercular  spot;  no  spot  on  i>ecloral; 
base  of  jwctoral  dark;  l>oth  dorsals  edgetl  witli  blackish;  upjier  lrtl>e  of  caudal  blackish,  eHjicfially  the 
edge,  lower  lobe  bright  yellow;  anal  bright,  light  yellow,  the  edge  whitish;  veutrals  whitish  with 
yellowiah  streaks  along  the  rays;  pectoral  pale,  the  axil  blackish. 

Color  in  alcohol,  slaty  oilvery,  becoming  lighti-r  below,  almost  white  on  belly;  spinous  ilorsal 
ihisky;  soft  dorsal  i>ale,  eilged  with  dark,  other  tins  [lale,  inner  axil  of  pectoral  black. 

This  species  is  related  to  Oiranifiifi  hijrpm  of  the  Atlantic,  with  which  it  agrees  in  the  small  |iatch 
of  scutes  on  the  otherwise  naked  breawt,  the  character  of  the  lateral  line,  ami  the  teeth.     It  is, 
however,  a  much  deejxir  fish,  the  snout  is  shorter,  the  anterior  jiroliie  rifieti  more  abruptly,  and  there 
"  is  no  black  8ik>1  either  on  the  oixrcle  or  on  lower  rays  of  the  pei-loral.    The  yellow  <:iilor  of  tlie  anal 
An  seems  to  be  constant  and  diagnostic,  esiiecially  in  the  young.    The  species  is  common  at  Honolulu, 
from  which  place  we  have  examined  13  s|)eciiiiens  2.5  to  22  inches  in  length. 
Hftmbcr  iiptabiUt  Foiskll,  Dcucripl.  Animal.,  ^S,  177S.  Red  Sea. 
.SnrniArTMtMiin  ronikil,  DewTipl.  Antmal..  M,  1176.  Red  Sea. 
mmiuHTuun,  RUppel),  AtlBx  111  aer  R<'b!.  N<tnU.  AT..  101.  in^  |Rod  ea\):  Riippcll,  Noiv  Wiriwlthlent.  1R3N,  4N,  pi.  13.  fin.  S 

(Red  Scft);  (iOnther,  Cul,,  11,  447.  IMO  (Muurttius,  India):  Kluniciii»rer,  Verh.  Kool.  Bol.  (It's.  WIpn,  lOTl.  4(i6  (Hi-I 

Sea);  Day,  PlxhveoC  Inilia.  II.  Ilfl,  PI.  L.  %.  \  IS7<>  (Madiw). 
Cbrnnz  'cntCUTlcr  &  VulenfWnaea,  Hlxt.  Nat.  |-oi(«.,  IX.  lOh.  1K)3.  Pondlcherry. 
Cnmtu  luwinfl  Cuvlet  £  Valcndennex.  Hist  Nat.  PoIm..  IX.  113,  ISSa.  New  Holland. 
(»mn2lii<ni^rf(Cuvler&  Va1i'ncienni»,op.  clE,  IIG,  1S3S.  Ualabar. 
Oimnijufnifun.  BloeKcr,  Fauna  dt!  MadaR..  IK74,  9».  (MBiiridUF). 
CXiraiu  ifl»*af».Kluniln|ier,  Sin,  Ak.  Wlsa.  WIcn,  LXXX,  Al't.  1. 1«79,  3T7  (IMn 

Kliin:(lii|Kr,  FEwtic  deH  nrtheii  Ui'cre*,  IK'<4.  100  (Riit  Sua);  gleindnrhnv 

(Honolulu and  lAysan). 
flirn«(7iMAfppoW"  Jcnmiw.  Bull.  r.  S.  Ftah  Comro.,  XXII,  190i  (Sept.  Ki,  1903),  441.  (Ig,  Ifi,  Honolulu,    Type,  No.  fflJIli 

V.  S.  N,  M.  (field  No.  7W):  cr.U.  O.  P.  Jenkins. 

143.  Caran^a  elacate  Jordan  &  Kvermann.     Plate  31. 

Hcail  as  in  length;  depth  3.4;  eye  4,5  in  heail;  snout  3.S;  int«rurbital  8.8  in  snout;  maxillaiy 
2.1;  preorbita!  8.5;  mandible  1.9;  D,  vii-i,  19;  A.  n-i,  16;  mutes  28. 

Body  slen<ler,  compresMcd,  not  greatly  elevated;  snout  rather  abort,  profile  ascending  to  nape  in  a 
gentle  curve,  slightly  trenchant;  mouth  targe,  slightly  oblique;  lower  jaw  somewhat  projecting;  max- 
illary reaching  pofilerior  edge  oE  orbit,  its  width  at  tip  1  5  m  orbit,  supplemental  maxillary  Well 
developed,  ita  width  3.25  in  entire  width;  gape  reaching  lertital  of  posterior  e<lge  of  pupil;  villiform 
teeth  on  vomer,  palatines,  and  tongue,  those  on  jans  in  a  single  row,  small  and  somewhat  canine- 
like; eye  larg^,  anterior;  adipose  eyelid  strongly  developed  behind.  HUpra<Hular  region  with  2  ridges, 
extending  to  humeral  region,  the  lower  the  stronger,  posterior  half  of  bod\,  beginning  at  origin  of 
soft  domal,  long  and  gently  ta|iering  to  caudal  peduncle,  caudal  peduncle  much  depressed,  its  least 
depth  scarcely  half  iln  least  width;  distance  from  base  of  latil  dorsal  ray  to  ongin  of  caudal  fin  equal 
to  snout  and  pupil;  fins  small;  origin  of  spinous  doraal  [Histenor  to  base  of  jwctoral  by  a  ^Hstaiice 
equal  to  eye;  longest  dorsal  spine  slightly  greater  than  snout,  anterior  rays  of  soft  dorsal  somewhat 
producHi,  about  1.8  in  head;  anal  similar  to  soft  dorsal,  its  origin  under  eighth  soft  dorsal  ray,  anterior 
ray  |)roduced,  but  scarcely  eiiualing  longest  soft  dorsal  rays;  caudal  widely  forked,  lobes  apparently 
equal;  pectoral  long  and  falcate,  reaching  past  origin  of  anal,  exceeding  head  in  length  by  0.65  diam- 
eter of  eye;  ventrals  short,  2.4  in  head;  scales  rather  lai^,  a  low  sheath  at  liase  of  soft  dorsal  and  anal 
anteriorly;  breast  entirety  scale<l;  lateral  line  strongly  arch e<l  aliove  iieclorat,  joining  Htraight  portion 
under  sixth  <lt>r8al  ray,  cliord  of  arched  portion  1.6  in  straight  i>art. 

Color  in  alcoliot,  rusty  olivaceuiis  abiive,  paler  on  side  lielow  lateral  tine;  lielly  white;  top  of  head 
dark  olive,  side  and  tower  jaw  lighter,  with  strong  brassy  tinge  on  ttoslixiutar  and  on  tower  portions 
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iif  opercle;  Inwcr  jaw  profusely  covered  with  fine  brown  point«;  a  Mat'k  spot  at  npper  emi  of  opercular 
opening;  axil  black;  vertical  finx  all  more  or  letw  dark;  produced  part  of  soft  doraal  almcwt  black,  low 
part  of  soft  <lorsal  black  atbaxe.  then  lighter,  narrowly  tipi>ed  with  dark;  anal  dark  brown,  with  a 
Mubt^nninal  atripe  ot  yellowieh  white  along  edge  of  fin;  pect»>ral  and  veiitrala  i«le. 

The  abi.ve  <leBcripUon  based  upon  the  type.  No,  50638,  I'.  R.  N.  M.  (field  No.  04452),  a  lanre 
example,  27  inches  long,  from  Honolulu.    Thia  species  aiiniewhat  re«»emblra<  Oimnyiui  margiiuiliit,  from 
which  it  differs  in  the  much  more  slender  boily,  larger  eye,  and  dark  anal  tin.     The  type  is  the  only 
example  ohtaineil. 
t^rn«g«iflaralrlmxinnAEYerm».an.l>xi]].  IT.  B.  FtHh  Cmnm.,  XXII.  IMS  (Apr.  II.  IKS).  177,  Honolulu. 

143.  Carongus  marKiiuitua  (Gill).    "I'lua." 

Head  3.4  in  length;  depth  2.8;  eye  4  iti  bead;  anout  3.75;  interorbital  4;  maiillary  2;  1).  vm-i, 
22;  A.  n-i,  16;  scutes  about  34. 

Bn<ly  oblong,  compresee<l,  dorsal  outline  evenly  arched  to  nape,  rather  sleep  thence  to  tip  of  enont; 
hnul  slightly  longer  than  tlcep;  snout  bluntly  pointed;  mouth  inoilerale,  slightly  oblique,  lower  jaw 
pmminent,  slightly  proiluceil;  villifnnn  teeth  on  vomer,  palatines  and  tongue,  a  single  row  of  small, 
wide-Het,  sharp,  conic  teeth  in  each  jaw;  tongue  rounded,  rather  thii-k,  free  for  most  of  its  length; 
maxillary  reaching  to  posterior  edge  of  pupil,  ita  width  1.25  in  eye,  sheathed  by  preorbltal  for  the 
greater  part  of  its  length;  eye  anterior,  pupil  above  ails;  Interorbital  slightly  trenchant;  dorsal  spint-e 
weak,  longest  2.75  in  head;  origin  of  soft  dorsal  midway  between  tip  of  snout  and  fork  of  caudal, 
longest  soft  dorsal  1.75  in  head,  2  in  base  of  &n;  caudal  deeply  forked,  anal  similar  to  soft  dorsal; 
ventrals  reaching  just  beyond  vent,  2.36  in  head;  pectoral  long  and  falcate,  reaching  considerably 
beyond  end  of  arch,  slightly  longer  than  head,  equal  to  base  of  soft  dorsal;  arch  of  lateral  tine  nearly 
Htrai(!bt  to  under  sixth  dorsal  spine,  then  descending  rather  abruptly  to  straight  part  nniler  about  the 
fifth  dorsal  ray,  making  rather  a  sharp  angle,  arch  1.35  in  straight  part;  scaleaon  entire  body,  cheeks, 
ami  upper  parts  of  ojtercle;  breaat  scaly;  acsly  abeath  of  fina  not  greatly  developed. 

Color  in  alcohol,  grayish  silvery,  with  alight  bluish  reflection  above,  becoming  light  below  and 
white  on  lielly;  spinous  ilorsal  dusky,  the  produced  part  of  soft  dornal  black,  rest  of  fin  edged  with 
dark;  caudal  edged  with  <lark;  anal  pale,  a  row  of  about  10  spots  at  its  base,  these  seeming  ti)  lie  pn>- 
diice<l  by  the  bone  showing  through  the  membrane;  other  fins  pale,  the  pectoral  with  a  black  spot  at 
jt^  axil;  a  small  black  spot  on  opercle  at  upper  part  ol  gill-opening. 

The  aliove  description  based  on  a  specimen  (No.  04052)  I1.2fi  inches  long  from  tlonolulu.     We 
have  examined  7  others  from  Honolulu,  8  to  11.25  inches  long.     O/omparison  witli  specimens  fnmi 
I'aiiaina  fails  to  show  any  differences. 
(yira-u  marginalia  Gill,  I'ror.  Ac  Nal.  Bel.  PhJla.  1S68.  IM,  Fauna;  Jnrilan  A  Evennann,  Fiiih,  North  &  Hid.  Amer.. 

1,  Vil.  IHW;  Jordan  &  Evennanii.  Amor.  Food  and  Uamc  Fighen.  306, 1902. 
Otrantnu  marffiiuttu4,  Jtaklnn.  Bull,  U.S.  Flab  Com  m..  XXII.  1«D2  (R«pl,  IS.  t90n).  444  (Honolulu). 

144.  Caran^ufl  forateri  (Cuvier  &  Valenciennes).     "Ulna." 

Head  3.3  in  length;  depth  2. .5;  eye  S..*)  in  head;  snout  ^.!i;  interorbital  .t.R;  maxillary  2.0;  D.  vii-i, 
23;  A.  ii-i.  IS;  scutes  alxiut  35. 

Rody  oblong,  greatly  compressed,  dorsal  outline  arclieil,  stecpi'r  anteriorly,  straight  from  nape  to 
tip  of  snout;  ventral  outline  curveil  from  caudal  peilunclu  to  origin  of  anal,  straight  thence  t^v  tip  of 
snont;  heail  Bul>conip,  longer  than  deep,  greatly  compresse<l;  snout  bluntly  pointe<l,  lower  jaw  alightly 
priHlnceil:  mouth  motlerate,  slightly  oblique;  small  villifomi  teeth  on  vomer,  palatines,  and  tongue,  a 
single  row  of  larger,  wide-set  conic  teeth  on  each  jaw;  tongue  rounded,  tldn,  free  for  most  of  its  length; 
maxillary  broad,  its  width  1.2  in  eye,  reat^hing  anterior  edge  of  pupil,  and  slipping  under  preorbltal 
for  mort  of  ita  length;  interorbital  very  convex,  trenchant;  dofrol  spines  slender  and  weak,  longest 
2.8  in  head;  origin  of  raft  dorsal  midway  between  tip  of  snout  ami  fork  of  caudal,  just  over  seiKind 
anal  spine;  longest  dorsal  ray  1.S  in  head,  2  in  its  base;  caudal  deeply  forked;  long<;«t  anal  ray  1.8  in 
head;  ventral  short,  reaching  past  vent,  2,5  in  head;  pectoral  long,  falcate,  l.I  in  head,  reaching  con- 
Kiderably  lieyond  arch  of  lateral  line;  lateral  line  archeil  to  nnder  fifth  dorsal  ray,  chortl  of  arched 
|«rt  greater  than  head,  1.3  in  straight  part;  scutes  on  entire  straight  portion,  obscure  anteriorly;  entire 
bmly  scaly;  breast  not  nake^l. 
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Color  in  life,  of  p|>ecimen  (No.  (l21tllH)  from  Honolulu,  pale  hluiwli  aliovp,  ehanpnR  t<)  nilvery  white 
on  Ride  anif  l)elly,  ilorHalx,  anal,  anil  isuilai  iliiaby;  pm'loral  rinh  Irmon-yellow,  irix  yi'lliiwish  white. 
Color  of  another  BptH-lincn  when  fni<Ii  ( No.  0:1450},  silvery  with  fcoldeii  rtfleclionf;  !>  traiixvi'me  dark 
l>an<lH  on  nu\c,  one  over  camlai  iieduncli-.  aUiiit  an  wide  mh  letiictli  of  Btioiit,  and  ilietinct  alxive  lateral 
line;  an  indietinct  dark  baiiil  over  head  throi^h  eye;  finti  nolorlesa 

Color  in  alcoh<d,  li|;ht  Krayiwh  Hilv<'ry  with  bliiiHh  rcfieotionH  aliove,  jwler  l)eliiw,  beconiini;  white 
on  helly;  doraol  HpiiMv  pale,  produi-eil  iiart  of  Biilt  dorsal  ilark,  inl^e  of  n-st  of  (in  dark;  candal  eilKe<l 
with  dark;  the  produced  jiart  of  anal  dark;  venlrainand  ]H-rli>nili)  jiale;  no  dark  o[M>rcLdarRiiot;  axil 
iluflky  hut  not  sliowinfi  aluire  fln. 

Thiti  BjtecieH  may  In-  known  in  life  l>y  the  dwky  anal  and  yellow  |>e<'toral.  In  (\  igniilaU*  tlie 
yellow  is  Imfrhtevt  on  the  anal  lin.  The  aliove  dcwriplion  liax-il  ehielly  on  a  BiK^'jmen  ( No.  04O4B)  1 1 
ini-heH  long,  from  Honolulu.     The  M)llei'lion  containH  minu'roua  sjiecinu-nn  tmni  Honolulu. 

The  ninnt  important  food-fish  of  the  South  Si>aii,  almndant  in  tlip  inarki-Ii',  and  uufun*'!'''^'  an  the 
Imrifl  of  fiiih-rhowder.  It  iti  of  wiile  diHtrihution,  U-iiit.'  fiiiiiid  throu^lioiit  the  tropin))  l'a<;ili<-.  A. 
■Joeely  relate!  1  Hpei-iex,  Cnninipa  liilii»,  atnindant  in  the  W(i<t  in<lie»',  ■M'eun-ai'  far  norlli  on  theAtlanlii' 
eoaxt  ax  Viipnla  and  hax  lieen  doulrtfnliy  rcH'onleil  from  the  I'ai-ific  foaot  of  Mexico.  Thie  Rpedeti 
ueeils  dose  eomjiariBon  with  the  pn-uent  one.  The  earlier  name  ]irol>a1ily  iH-liniKin);  here  id  (Vironpim 
fiiTtU^i.  Cnmitr  h/bni  is  tlKwred  as  oolonil  differently  from  any  sjiei-it^f  known  to  im.  It  nintit  reseiii- 
hlen  '  Vimii jtui  marghialu*. 

The  large  Herien  of  aiiecimenx  in  our  ro1le< 'lions,  ran|;in){  from  2  inrlies  to  nearly  a  frHit  in  leii|3lh, 
enahlett  us  to  study  very  saliKfarlorily  the  variation  in  the  HiH-eics.  Moft  of  the  younn  hIiow  evidences 
of  hroail  dark  hlulsh  croea-ham,  though  nonie  show  them  soareely  at  all,  the  eolor  Imii);  plain  silvery. 
While  the  hreast  is  always  firaled,  the  wales  are  often  no  emlieddeil  and  ol)seure  ae  to  lie  easily  over- 
Uioked.  A  seriee  of  fil  Bpei'linena  examinetl,  2.4  to  II. 2S  inches  in  lenj^h,  from  Honolulu,  Hilo, 
Waialiia,  Hanalei  Bay,  and  I*uako  Bay. 

■?  Smmlier  Mnri  BeiinoK,  Fi»h.  (Vyion,  afi,  pi.  M,  1K.10.  Ceyleu. 

(Xirovi  M-l'Ti  CiivWi  &  VHlpni-lrnnpx.  HI*!.  Nul.  foiw..  IX,  107.  1H3^.  Iil>  oT  France,  Mmlabir.  Cdelxii.  N>w  Guinea, 

New  Ireland,  Vanlcoro,  Eait  iBdIei. 
?  Hirani  pfrnvi  CnvWt  A  VHlencli'niiea,  (^i-il..  112. 1X33.  Vanleota,  Amboyna,  Jav 
riirniu-  ;>nnipM'i' Rli'tiantHHi.  Vny.  RrulHW  and  Tcm>r.  I3ti.  IHM.  Northern  Auatn 
Oini».r  Aiji)Hib  (IJInlhiT,  Cat.,  II,  IIS,  IWiO  (St.  Viiicvnt.  JMnaicn.  fiirru>  rnlH-ltn.  fl 

China.  Amor.  Tkiiii*.  (VyliH).  Plnang.  Port  Kwlntttiml,  not  .'Jnmil.c-r  A/j^kk 

UI.LXXXIV.  INTG  (Samoa,  Tanna):  Dftnlhpr,  Rppl.  Short  Fi^ht'K,  I'lisUcnEPr.  &■><]..  I.  I'Hrt  VI,  r>9.  lK80{Hllo), 
tvifnnz  lalHi.  PowkT.  Pror.  Ac.  Nnt.  St-X.  I'llilH.  1900.  .Wl  (Ilniioliilii)  (iiiit  of  A)ni»-I)i):  Jcnkliix.  Hull.  V.  fl.  I^h  <'omm.. 

XXII,  !MK(SPl.t.23,l»B).  4«  (Honolulu):  SnydtT,  ii)>.  rll.  (Jnti.  19,  I l»l >,.'(»  (HaiialeE  Bay.  Kauai;  l*uakii  hay, 

HaKitK). 

146.  Cftraugus  melampygv*  (Ciivicr  A  Valenciennes).     "OnnVii,-"  " (hnillmilu."     Fir.  73. 

Hi'ad  3.4  in  length;  depth  2.8;  eye  6.^  in  heail;  snout  2.4;  interorhital  3.R;  maxillary  2.4;  man- 
dible 2;  pape  2.8;  preorhilal  4.5;  D.  vii-i,  24;  A.  i[-i,  18;  wules  :W>. 

IbNly  short,  deeply  compresned,  the  iMuic  much  elevated;  head  rather  short,  the  pnoiit  fliorl  and 
hlunt;  mouth  moderate,  little  ohtique;  teeth  small,  sparse,  in  a  single  row  in  each  jaw;  jaws  sulNHjual; 
maxillary  reaching  anterior  ed^eof  pupil,  triangular,  its  will th  at  end  H.2  in  its  len^h,ilBedtn'slip|iin^ 
uniler  the  preorbital;  interorbilal  narrow  and  very  convex;  Hie  anterior  profile  very  tnmchant;  eye 
moilerate,  in  middle  of  head,  entiri-lyaltove  axis  of  iKxiy,  t  he  aiii|><>He  eyelid  well  developer!  posteriorly; 
ventral  outline  nearly  straight  from  tip  of  jaw  lo  oriKtn  of  anal,  thence  ascending  ohlitjuely  to  caudal 
fin;  origin  of  spinous  <lorsul  posterior  to  liase  of  )iectora1,  the  spines  weak  and  i'hort,  folding  int<i  a 
griM.ve,  the  longest  4.3  in  head;  distance  lielween  dorsals  equal  to  eye,  anterior  dorsal  rays  C'levjiteil, 
their  length  somewhat  greater  than  snout  and  eye,  l.K  in  heail;  anal  spines  short  and  lilunt;  <iriKin  of 
anal  i>osterior  to  that  of  soft  dorsal,  the  anterior  rays  elevated,  their  length  2  in  hefl<l;  soft  dorssl  nnil 
anal  each  aiit^'riorly  slipping  into  a  scaly  sheath ;  caudal  widely  forked,  the  lower  lolic  somewhat  the 
longer,  1.4  in  heail;  iiectoral  very  long  and  fah'ate,  itH  tip  reaching  lissi.-  of  almut  fourth  anal  ray,  lis 
length  '2.7^  in  Iwidy;  vcnlnils  short,  H.'JTi  in  pectoral  or  2,(1  in  heiul;  scali-a  small,  closely  hut  irr<«;ularly 
imhricate<l:  lateral  line  iHTcinning  at  up)>er  end  of  o|H'rcnlar  o]iening,  continuing  nearly  straight  to 
under  fourth  donud  spine,  where  it  Ix^ins  lo  curve  gently  diiwiiwanl  until  oi^in  of  soft  donoU,  where 
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the  downward  curve  is  more  abrupt;  si-iib^  of  lateral  line  lieKiniiine  niiilor  almiit  tht>  itijilith  or  U^ntli 
<lon<al  ray  and  inirreaeing  in  size  lo  the  fourth  from  last. 

Color  ill  lite,  )^neral  ground-coin r  silvery,  ducky  above,  lighter  below;  upper  partD  with  numer- 
ouB  small  black  epotf,  intvrmingleil  with  nnmeroue  bri;;ht  darli-bhie  H]K>ti>;  int4.>nip8ces  with  more  or 
IcM  golden  reflections;  ^lilen  band  along  the  scuCei>;  soft  <)iirHal,  anal  and  a  narrow  area  aloii);  their 
bases  bright  ultramarine;  indistinctly  outlined  arias  of  name  iiiior  on  side  of  heacl  about  the  eye;  pe<'- 
toral  and  cauilal  dimky,  with  golden  refieclionB;  ventrals  dusky  with  dark  blue;  no  npert-ular  spot; 
base  of  pertoral  not  dark. 

Color  in  al<H)hiil,  dirty  white  ab<ive  and  on  eide>>,  profusely  I'livereil  with  small  irregular  darker 
spots  and  bkiti'hes,  these  also  upon  lop  of  head  and  operclt*;  lower  part  of  sides  and  under  jiarts  clirty 
yellowifh  white;  Ans  all  diiHky,  soft  dorwl  and  anal  almost  black,  whitf  liiipfil. 

The  above  description  based  upon  a  specimen  (No,  03412)  24  inches  long,  obtaine<]  in  the  Hono- 


lulu market,  July  18.     Two  ntliiT  examples  15  and  24  inches  in  length  were  oblaimil  byuaat  the  same 

place.     The  .''pecies  was  altKi  oblaineil  by  Streets  Bn<l   by  the  lloiiiU:     It  is  nion'  con m  in  Sainiin, 

where  it  is  known  as  mnUnili,  and  as  a  fmnl-li^'h  it  w  miiHTior  even  to  the  nbiti. 

Varnux  mrlnmpufm*  Cuvier  i  Vnlrnclmnrn.  HfaiL  KhI.  PoIhi..  IX.  tin.  IKO.  wralgjou.  Riuwak,  Bum,  Vanicors,  Mauri- 

«u»;  CfOnther,  FtachedorBililiii-i;.  V,  I33.l»(.  I.XXXVI.  IHTficri'Miw.  ZBiiiiilair.  MBuriilim,  H,-)T]n>]l,.«|;  Jordnii  & 

Kvcrmann,  Fi:<h.  Horlh  A  Mhl.  AmiT.,  I.  Vlfi.  1H9H  {S«rom>  IxIhikI.  Ri'vlllnKtetilo  trn>iii>l:  .ii>»l*n  &  Kvt'niiaiiii. 

Amer.  Food  nnil  Oamn  Flaliwi.  307. 1902. 
airanrhipiiillinplrTHi  Happen,  Ncur  Wtrlwlihlere.  Flwh..  49,  pi.  1.1.  nii.2.  1H3H,  Red  Su. 
Canmi Mrttiiiiu  Eydoux  A  Sniilej-et.  Vor.  Bonn?.  PiiiiK..  1C7.  II.  lit,  %.  2. 1841.  Hawaiian  lalanda:  liniiiliiT.  I'lit..  n.  4Ufi. 

IWO  (Sandwich  l^landu). 
OircBifjiu  mrfaiapwtu.  StiwU,  Bull.  I',  a.  Sat.  Mub.,  No.  7,(19, 1"77  illonoliilu). 

146.  Carangru'rliabdotue  Jenkinp.     Fig.  74. 

Head  3.4  in  length;  depth  2.6;  eye  .'i.7.i  in  head:  snout  .XS;  maxillary  2.1;  interorbifai  It.S;  P. 
viii-i,  20;  A.  ii-i,  l«:  scutes  32. 

Body  oblong,  elliptical,  coinpreswil;  dorsal  outline  evenly  arched,  ventral  outline  slighlly 
straighter  than  dorsal  outline;  head  compresseil,  its  <lepth  ei|Ual  to  length;  snout  bluntly  niunde<l. 
lower  jaw  slightly  produced;  mouth  moderate,  nlightly  oblique;  villiform  teelh  on  viimcr,  jmliitines, 
and  tongue,  and  a  single  row  of  small,  conic  teeth  on  each  j;iu';  maxillary  reai'hing  to  iHisterior  olge 
of  pupil,  its  greatest  width  alxiut  (i.lh  in  eye;  centiT  of  eye  slightly  aliove  axis  of  biKly,  anterior; 
inlenirbital  space  convex;  fins  mixlerate;  longest  <lorsal  spine  2.5  in  head;  soft  dorsal  slightly  concave, 
longeKt  ray  1.75  in  head;  caudal  forked,  lol)es  moderate;  anal  similar  to  soft  rlorsid;  ventrals  short, 
2.2  in  hea<];  pectoral  long,  falcate.  n>aching  slightly  lieyond  arch  of  lalcral  line,  miual  to  heail;  Isvly 
comjdetely  scaleil;  bases  of  soft  dorsal  and  anal  with  low  sheath  of  H>.»le!i;  cheek  and  upper  (lart  of 
F.I'.B.lDoa— II 
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operde  aralei).  rest  of  heail  riakixt;  lireaft  wuUil;  klera!  line  si ronitl >■  archwi  above  the  pectoral,  the 
arcli  jiiiiiing  the  ftraighl  |H)rtLi)ii  under  fiftli  ihifHal  ray,  tlie  choril  of  the  arch  efgiialing  lenf^th  of  hend 
or  1.5  ill  straight  |Mirtioii;  Hmites  rather  Hlroiig,  the  larj.'CBl.  ll.liS  iliatiieter  of  eye  in  width. 

Color  in  al<-oliol,  liright  KiJvery,  darker  aliove,  with  3  iiidiHtinct  vertioal  liaiidi!  nearly  bm  wide  as 
eye  on  ii|i])t'r  threi>-foiirthK  of  Ixxly,  a  Mixlh  Iwiiil  Ivutt  distinet  on  i-aiidal  pejluneh';  no  o]HTeiilar  HtHit; 
linM  plain,  eM-e]it  the  elevati-il  ]>nrtionH  of  noft  dorsal  and  »nn1,  whii:h  are  ti[ipe<t  with  blat-k. 


Vir..  7r — f'liranffHS  rhnbdntii*  -Jonkin^:  from  Ihp  type- 

ThiH  de»<iription  if  liaw-il  upon  the  type  (No.  50711,  1'.  S.  S.  M. ),  a  specimen  5.5  ineli«<  lonjf. 
ohtaincit  at  Honohihi  liy  the  AH-ntnua  in  ^fnxi.  Another  ninall  exatn|ile  wat<  ohlaineil  at  the  mnie 
time.    ThiH  «pe<'ie»  was  not  wen  liy  lis  at  Honoluhi.     It  nf I'mliloH  a  sppciew  found  in  llie  estimrieH  of 

/  Camoj  tri^wrinlwi  Qiwy  &  linlmiinl,  Znol,  Viiy,  rmnio.  3.W,  |il.  RS.  fijt.  1.  1S24,  P«poii»  IiluidB, 
niranti«' rhnMiAui  JonVinr.  Kiill.  I'.M.  Fioh  Comm..  XXII.  1902  (Sopl. 'J3,  190(i|.  44t.  Hfc.  16.  Honolulu. 

147.  CaraagTiB  politue  Jenkins.     "  ilatn;"  "  Mnhm."     Fig.  75. 

Head  4  fn  Icajfth;  depth  3;  eye  4.1  in  head;  xnout  :<.^;  interorlntal  3.2;  maxillary  S;  D.  vii[-i, 
24;  A.  it-i,  Ifl;  fK-ntes40. 

Bo<ly  oblong,  comjireHi^l,  dorsal  and  ventral  outline  aliont  tHjiial;  head  suljconir,  longer  than 
deep,  oonipreeseii;  snout  bluntly  i)ointe<l;  lower  jaw  prixlni'ed;  email  villiform  teeth  on  vomer, 
palatines,  and  tongue,  a  single  row  of  small  tanine-like  teiith  in  each  jaw,  thone  in  lower  jaw  nlmoi<t 
ol)p(ilete;  maxillary  short,  rather  narrow,  reaching  anterior  margin  of  eye;  eye  eliglitly  above  axis  of 
iKMJy,  anterior;  interorltilal  inoileralely  trenehant;  fins  moilerale,  longest  dorsal  spine  2  in  head; 
caudal  forked,  lol>es  not  greatly  proiliiced;  anal  similar  to  soft  dorsal;  ventrals  reaching  juut  past  vent, 
2.3  in  head;  pectnral  long  and  falcate,  tip  not  quite  reaching  to  straight  portion  of  lateral  line, 
slightly  longer  than  heail,  not  ijuite  e<|ual  to  ha-ie  of  anal;  an^h  of  lateral  line  rather  long,  reaching  to 
I)eliiw  eighth  dorsal  ray,  and  al>out  i-qual  to  straight  part;  Hcutes  on  entire  straight  portion  of  lateral 

Col<)r  in  alwiliol,  grayich  olivaccons  above,  lighter  l)elow,  liecotning  white  on  lower  sides  anil 
belly;  9  indistinct  "ertical  dark  Iwnds  on  upjicr  two-thinls  of  scales  of  bcHly;  fins  all  dusky;  o[>ercular 
H|>ot  present. 
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The  above  deacription,  basoil  upon  the  tyiH!  (oriftinal  No.  100),  h  Piiecimcn  K  inches  lonjr,  <)btome<i 
by  Doctor  Jenkins,  at  Himoliiln,  188!'.  Aiioiimr  pxami>lf>  No,  :i27,  5  indivH  long,  in  in  the  name 
colle*rtion,  Hiid  tliea-  agrpe  very  clofcly  with  HjK-i'inienB  from  tlu'  I'liilijipint-H,  whirh  art'  liettTitiiueil  ag 
'Cnr'HiipiH  hoKfUi.     Carangiis  )iolUu»  is  probably  a  synonym  of  the  latter  Njiecies. 


f  .*Jor  inwrifi  BIcpkcr.  Vprh.  8*1,  {Ion.,  XXIV,  r.3,  IMJ.  MoLuccm. 
rciirauAiuHJffi,  Uiinlhvr.  Cnl.,  Il.-IW.lwn  (Mnlllci'iig:  Ambnylui). 

ftraitffiM  jiatam  Jriiklns,  Bull.  (I.  S,  FM  Comm.,  XXH.  IIW  (Sl^ih.  A  ISifi),  US,  llir.  17.  Kanolulu  (Ijih',  Nn,  WPTIW. 
U,  9.  N«t.  Mils.) 

148.  Carongrus  afflnia  (Riiiipell).     ■'.Iwnivi,"   " PAnkaMihi."     Ki«.  "It. 

Head  3.9  in  length;  depth  :(.ri;  eye  4.1  in  lic:ii];  iinoul  'AM;  iriterorbilal  :l.(l;  maxillary  :i;  D.  vii-!, 
ZV,  A.  li-i,  20;  Hcutes  <I3. 


Firi.  K.—CaraHgyit  nfflnit  (Rnppcll). 

Boily  fueifomi,  doTRal  anil  ventrHl  outlines  about  the  same;  hcail  longer  than  deep;  enout  conie, 
its  tip  on  a  line  with  miiMIe  of  eye;  upper  jaw  bluntly  rounded;  lower  jaw  produce"!,  rather  pointed; 
aeriexof  emsll  teeth  on  vomer,  palatines,  and  tongue,  a  einglo  rowof  inimite  canlne-likc  teeth  in  each  jaw; 
tongue  rounded,  ttiin,  and  moderately  wide,  free  for  most  uf  its  length;  maxillary  reaching  anterior 
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ei\Sfe.  of  orbit;  tlortia]  xiiiiiex  weak  ami  thin,  longest.  2.1  in  lieail;  soft  <loT8al  Hh(«t.hfHl.  itH  loiipfit  ray  2.2 
in  tieail,  itf  origin  iniilway  lit'tween  tip  of  Knout  ami  laot  xcule  ami  ilini'tly  over  ntiiml  anal  M[>iiii.s 
c«u<la1  forkeil;  anal  xitnikr  ti>  soft  doraal  ami  Hiiiiilarly  Hheathed,  itn  Inngent  ray  2.^)  in  lieail,  Hiiincp 
very  nhort,  lw*<  than  eye;  vftitrals  short,  jiwt  n-acliintj  poHterior  wljie  of  vmit,  2.1  in  lieail;  |Hi'toral 
lonft,  narrow,  falrate,  nt«rlyn«chinK  straight  part  of  latt'ral  line,  iU  length  1.2  timefl  the  length  of  the 
heailj  lateral  line  with  a  long  eim-e,  whow;  chord  nearly  equals  the  straight  part,  the  lateral  line 
htiToniin^Htraightumleralxuit  the  tenth  wift  'lon^l  my;  n-titei^oii  the  entire  straight  part  of  thelati^ral 
lint-;  in  Konie  CKamplen  a  trai'e  of  a  »t>ci>m1  lateral  line  nnder  8oft  iIoi-mI  fin,  contimiing  to  poxterior 
edge  iif  doreal  epine. 

Color  In  alcohol,  hliiish  Hilvery  ahove,  Iteeoming  white  kII wry  l)ctow  lateral  lino;  doreal  and  i«udal 
diiHky,  other  fliiti  luile,  axil  of  ix'etiiral  hlat'k,  a  blai^k  N]Hit  on  ii)>j>er  posterior  eilgi'  of  o|fen'te.  oovering 
upper  end  of  Hhoiilder-girilli-,  slightly  larger  than  pnpll. 

The  aliove  ciewription  fmin  a  BjH-ciinen  (No.  (MtttO),  8.7.1  inches  long,  from  Honolulu,  where 
numeroivt  e:canipli's  were  taken,  7,5  Ut  H.7.'>  ini'liew  long.  We  identify  these  with  Oiroiir  iigimmil 
Kuppi-il,  with  which  they  si'etn  1<»  agree  in  all  essential  n'spects.  It  ie  a  deejier  fluli  than  ''.  hiiuvlli, 
with  lighter  fins,  ami  donh11i-ss  represents  the  same  Kj)e4'ieti  whi<'h  Sleimlachner  had  from  Honolulu. 

MiratunVRniiRUppcU,  NcucWlTlH'milen-.  Fiw-Ii..  49.  PI.  XIV.  r 
OiraBi(.Sftir)iij(fH;»,  KliinrinK.T,FIiii-lie.li-H  mih.-n  Mi-.ti.^,  I: 

LXX,  I'JOO,  Wi(Hiin<i]iilii). 
(limBini*  uffTniV.  Jpllkln^  Bull.  r.  H,  KMi  runiin..  XXII.  IMCK  (s.iii,  ^,  mcKli,  4*!(H..iioluliil;  Snydrr,  iip.  rit.  (Jao.  19, 

19M),  .'>:f3|Hiino1ii]ii). 

149.   Car&u^us  helvolua  (Forster).     Plate  3&. 

Doreal  V,  28;  A.  i,  22;  heail,  inclnding  o|icr('ular  flap,  .1.3  in  length  to  liase  of  rsadal  fin; 
depth  2.h\  anont  2.9  in  heail;  lower  jaw  pn)iti'ting  somewhat  lieyond  npjier;  maxillary  2.S,  reai-hing 
to  a  vertical  through  anterior  e<1ge  of  pujiil;  eye  4.8,  a  horizontal  from  tip  of  snout  |NU«<ing  through 
teenier  of  pupil;  width  of  interorbital  s;>a(¥  2.t).  No  teeth  on  vomer,  palatines,  or  tongue,  those  of 
jawii  in  a  single  series.  Tongue  ileail  white  in  color;  r<H>f  of  month  similar,  IxH-oming  nhniptly  hhie- 
lilack  pwiteriorly,  the  white  exten<ling  Imi-kwanl  a;-  a  V-Hliapcil  prolongation;  the  memliraniius  (lap 
while  on  the  part  tfiucheil  liy  tongue,  black  on  sides;  lower  jaw  lielow  tongue  dark,  the  llaj)  while 
beneath  tongue,  dark  on  sides.  Ilea"!  with  sc^alee  l»ehind  the  eye  anil  rm  the  cheeks;  a  iiamm-,  nakeil 
sjiaeeon  the  occiput,  extending  Itackwanl  to  sjiinous  dorsal;  bn>ast  nakeil;  plates  in  straight  portion 
of  lateral  line  'X>,  each  plate  with  a  keel  forming  a  sliar|i  rlilge. 

The  locality  fr<mi  which  Forster  oblaineil  this  PiH-ciej"  ix  not  known;  but  as  he  visited  the  Soi-iety 
Islands  with  Captain  Cook  on  his  second  voyage,  it  is  possible  tliat  his  ii|>ecimen  came  from  that 
region.  An  exaniple  l.'i  inches  limg,  olitaineil  by  the  Alloilnm  in  the  Honolulu  market  in  1902,  afyvf» 
perfectly  with  the  descrii)tion  of  this  spei'ies. 

.'immbrrftrlniJuiPnrMi-r,  Iifwr.  Anim.,414.  41A,  ITTr,  (LlclilciiEl«ln  ed..  ixit),  probalily  Society  IbIbbiIi. 
ftimiu-  Mii>l«*.  Ciivier  A  Vnlnirlpnnea.  Illsl.  Kal.  Poiw..  IX,  101,  \KXi. 
Oiranfftin  Mmut.  Siiy'ler,  mill.  V.  B.  FfuhCmnm.,  XXII,  ISM  (Jan.  19. 19(H).  BM  (flcmcilnm). 

160.  CEtran^ua  cheilio  f^nyder.    I'late -t;t,  flg.  1. 

Head,  meaaureil  to  end  of  open'ular  Hap,  :t  in  length  to  base  of  caudal;  depth  2.9;  depth  of 
caudal  peduncle  6.7  in  heiul;  diameter  of  eye  7.1;  widlh  of  interorhital  M]»ice  ^.Z;  length  of  tmont 
2..'!;  maxillary  2.9;  pe<'toral  fin  1.1;  ventrals  2..'>;  height  of  first  dorsal  ray  3.1;  anal  ray  3.4;  length 
of  up|ierlol)eof  caudal  1.2;  D.  viii-i,  24;  A.  ii,  21;  scales  in  Inteml  series  alHint  116;  between  lateral 
line  and  spinous  ilorml,  counling  upwani  and  forward,  almut  23;  plates  in  straight  portion  of  lateral 
line  als'Ut  38.  Knout  iiointed,  anterior  contour  of  heail  somewhat  concave  in  the  region  of  inters 
orbital  area.  I^>wer  Jaw  slightly  shorter  than  upper;  ni8xiIlHryni>t  reaching  a  vertical  through  anterior 
e<1ge  of  'irbit  by  a  distance  alxiut  eipial  to  diameter  of  pupil;  Ujw  very  thick,  the  width  of  upper 
near  il^  middle  equal  to  half  diameter  of  eye;  teeth  short  and  blunt,  in  a  single  seriefl  on  tlie  jaws, 
none  on  vomer  and  (lalatines;  a  few  very  short  teeth  on  tongue;  gillrakers  7+25,  the  longest  e<|ual 
in  length  to  iliameter  of  iris. 
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Scales  nn  occiput,  inUirorbital  are»,  chei^k,  and  upper  parte  of  optrcles;  other  parts  of  head  nahcd; 
boily,  inclmlhig  hreast  and  s  nheath  atim^  titUK  of  doraal  ainl  of  anal,  with  Hmall  Hcalen;  Hcules  ot  |hi»i- 
terior  {>aTt  oE  boil y  with  iiiiniiU'  imm  alou>!  tht-ir  tfl)(»i;  iiii  scaleH  on  nienihruneR  of  Unp;  lateral  line 
a  little  mure  curved  than  uiiitiiur  of  bw-k,  the  Htraif^ht  part  t>eginniri|;  below  tenth  articulated  ray. 
Plat«H  highest  and  liroadcift  near  nii<I<lle  of  i«u<lal  |)cduncle,  tlieir  width  at  tliat  point  equal  to  lialC  the 
width  of  niaxitlary  at  poHtiTior  part.  First  dorsal  spine  short  and  clowly  adiiate  to  second;  secunil 
s|iine  longest,  3  in  heail;  mye<l  portion  of  fin  with  a  sislefl  sheath  alon^  it«  liase,  the  height  of  anterior 
part  of  which  is  eciual  to  diameter  of  pujiil;  pueterioriy  the  fliealh  ^i^ually  grows  lower,  ilixappear- 
in^  nenr  end  of  (in;  anal  spines  thick  and  strong,  their  height  a  little  Icfw  tlian  diameter  of  pupil; 
baiw  of  fin  with  a  sheath  similar  tt>  that  of  clorual.  Caiulal  deeply  forkeil,  the  lobea  sharply  pointed; 
I)ei:ti)ral  falcate,  sharply  ixiiiite)! ;  ventralx  lie/,  reai'hing  anal  opening. 

('nior  silvery,  a  little  darker  above  than  Iwtow;  up|ier  edge  of  opercular  lia)>  with  a  dark  siiot 
abont  half  the  size  of  pupil;  axil  dusky. 

Thix  Hpe«ries  wax  bailed  «n  a  single  sp<M'inien  30.3  inches  long  ohtalneil  by  the  Albnlritsu  in  1!M)2  in 
the  1  lonohilu  market. 

O'tiHt™  eirilio  Snyder.  Bull.  U.  a.  Fluh  Vmaia.,  XXIt,  1301  (.run.  19.  lew),  'at.  pi,  K.  ag.  14.  Honolulu  (type.  Sci.  .WB73, 


This  genus  diffent  from  Cir<inifiu  mainly  in  tlie  dentition,  the  teeth  Ix'ing  very  small,  granular, 
and  entirety  lowt  with  ajre;  maxillary  broad;  lii"Iy  comprfiwiil;  the  linw  without  filaments. 
Only  one  H|MK'ieH  known  fnmi  Hawaii. 

Clirunj' Ciimmeraon  MH.  IIiTrfiwiM). 

OiroHj-  UM-*pMe.  Him.  N«l.  Pol™..  Ill,  67,  1(«K  (irorAurm.  »(iwiu«i»,  faraaijiu,  ruber,  etc.). 

OiinfAunnlim  Biwkcr.  Verh.  But.  <ien..  XXIV,  30,72,  lltVJ  {tperimm). 

Otmiw  cm.  IVi:.  Ac.  Nat.  S.'l.  I'bllH.  imi.  433  (mn-im-wi). 

/fn»car(uu  Kluiizin^r.  KIsfhc  dot  roihen  Mcenw,  9i,96. 1NH4  (njwnVijiu). 

161.  Oarani apecioawB  (Forwkal).     "i^io/iri.*;"  "  lltmi  I'uuA."     Plate XII. 

Head 3.25;  depth  2.14;  eye. 'i;  snont2.fi;  maxillary  2.75;  I>.  vi-i,  20;  A.  i,  16;  si-utes  weak,  about  15. 

B<»ly  hroailiy  tivat*',  fltrongly  cotnpn'9W><l;  Iwck  considembly  flevaU-"!,  the  ventral  outline  less 
curxeil;  caudal  ix-luni'le  short;  doraal  and  ventral  outlines  apprmu'hing  it  at  alxiut  oiual  angles;  heail 
rather  small,  fhort;  snontshort,  the  protile  asi-endii^t  ratherabmptly;  nufH' trenchant;  mouth  moder- 
ate, Hlightly  iibliigue,  the  lower  jaw  includol;  maxillary  riMching  anterior  Ixjrder  of  pupil,  its  etlge 
slipping  under  pn-orl>ital  for  its  entire  length;  sulxirbital  broad,  HtK>ut  2  in  snout;  mouth  entirely 
toijthl«»,  tongue  with  small  villifiinn  teeth;  intt-rorbilal  spaiv  utrongly  convex;  eye  small,  shghtjy 
alcove  axis  uf  biKly,  slightly  anterior;  gillrakers  inoilerale,  about  half  diameter  of  eye,  slout  anil  blunt, 
about  20  I>elow  angle;  ilorsal  spines  weak,  short,  longest  3.2  in  head;  origin  of  soft  dorsal  nddway 
lietween  tip  of  snout  an<l  base  of  laudul;  <aiuUI  deeply  forked;  anal  Himilar  to  Moft  dorsal,  its  origin 
mider  seventh  soft  dorsal  ray;  vcntrala  sliort,  reaching  Iwyoml  vent,  2.5  in  head;  jie^'loral  long  ami  fal- 
cate, reaching  beyond  an-b,  its  length  equal  to  haw  of  anal;  arch  of  lateral  line  ei|ual  to  straight  imrt 
{in  fuialier  examples  the  an-h  is  k-hs,  Hometinu-s  1.35  iii  straight  part);  cheek  anil  u[i)ier  parts  of  ojier- 
cle  waly,  bri-aat  siidy,  no  scaleM  on  snout  anil  u|iper  jiurt  of  head. 

i'a]or  in  lite,  light  duaky  aliove  with  silvery  and  bhie  n-Hectionw,  liecoming  white  on  belly;  ante- 
rior part  of  belly  and  sides  of  face  yellow;  indisllnct  yellow  blushes  ou  other  partn  of  IkhIv;  yellow 
line  on  biHly  at  base  of  anal;  8  or  9  indintinct  transverse  bands  on  iMHiy;  tnaixin  of  <-audal  yellow; 
anterior  anal  yellow,  bright  toward  tiji  of  longixt  rays;  ventrais  white;  |)e<:toral  transhuvnt;  dorsals 
dusky;  irregular,  blackisli  si>ots  on  back  lieluw  base  of  soft  don^l. 

t^olor  in  alcohol,  dusky  grayish,  lighter  below;  foft  dorsal  brownish  oliv'aceoua,  other  fins  slightly 
lighter,  no  liands  evident  on  body,  though  these  show  in  small  examjiles. 

Theaiiove  <iescription  from  a  specimen  (No.  03523)  in  inches  long,  from  Honolulu,  where  the  Hsh 
was  also  obtained  by  the  AllialnrtK  in  ltl02.  Ourcolleclions  contain  an  excellent  series  of  thin  species, 
the  specimens  ranging  from  8.5  to  20  inches  in  length. 

li>:  Polynaali.  etc. 
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Oirttiugprrjuaiu,  Lacftk'ili'.  HM.  Nut.  IMlxx.,  III.  rj.  IWJ;  JurdHli  A  KvcrnunM,  Aiiier.  Fixxl  alitl  Hume  Pliheti,  30e,  1902; 

Jwiklii»,  Bull.  i;.  S.  Fi»h  rijinm.,  XXll,  IBCrJ  (iii![H.  S.  IW3}.  W  (Ilonolului ;  Siiydtr.  op.  d(.  (Jnti  19.  19W).  5?5 

(Honolulu). 
OirnHX prUiurltlii  UuulTMy  SnllU-Hllaltv.  llcwrlpt.  ^Kyiilt'.  |>I.  ■O.  tlji.  I,  IVOII. 
Caraiu  imlaimio  Ricliurdiain,  Vciy,  Ervliux  hdiI  Tvrmr.  Irlilh.,  |it.  ix.  Rmx.  4  iinil  -V  1M4  (called  fbrau  qifnanu  In  the  text. 

138),  AuitralU. 
GnaOaiuiilnii  tpceiattu.  filwker,  Vurh.  But.  <ien..  XXIV,  IN.^1.  Ti;  Jordnn  &  Rv«rnuinn,  Flah.  Korth  &  Mid.  Amer.,  I,  VOS. 

Oiram  riiptKilii  GUntlier.  Cat..  II,  iV:  INW,  Red  Se>. 

Cantu  inmammtU  Ulll.  Proc.  Ac.  Nal.  Hi'l.  I'hila.  IWI.  IGe,  Panama  (I'lill.  Cjiptaln  Dow). 

Oarani  l/f^imrRiLr)  opw/umu.  Klunilnjtcr.FlHClicdtH  mihun  MtHTuH.  I,  Wt.  I8SI  (ItedScn)^  HU!lnilschnGr,Denkt.  Ak.  Wtsi. 
Wlon.LXX.  1900. 19&(PvaTl  Harlan.  <Mliu), 

Oeno*  114.  CABAITOOIDES  BlMksr. 

Teeth  persistent,  ull  Binall,  in  villifonn  IsukIh  iin  jawf,  vomer,  palatines,  and  Umimf,  lateral  line 
Hcareelv   arched   in   front;   body   oblontt,   not   nmcli   clevateil;   irtlierwise  eenentially   ae   in   (iiraiu:. 
Tropital  seaa. 
liiran-joi'lci  Blcvker.  Verh.  BbI.  tien..  XXIV.  -17.  lo.  I>m  {plagfi-liniiii:  ti-vtli  eouul.  several  wrlex  In  bolb  ]awti  and  on 

a.  Anal  Willi  nuniL-nmB  rajs.  i'M.r'j;. 

4.  Si-utiw  about  SO Jerdau.p- 1»* 

»,  Seulw  about  i'i fjjiniiuMd^Ji'Ji'fei".  |i.  ITO 

aa.  Anal  wtth  Itwerrajn,  about  10 ajnjr.f-  300 

IBS.  OarauEoides  ferdau  (F<tr»kill).     •'(hiiilu."     Fig.  77. 

Head3.6in  leninli;  depth  2,7;  eye4.5  in  lieoil;  Hiioiit :!;  inlerorbital  3;  maxillary  2.5;  D,  vi-i,  29; 
A.  ii-i,  25;  nciites  alxmt  30. 

Boily  elungalt!,  (jlliptival,  eonipreiu*e<l,  dorHul  onlline  evenly  airhed,  Hteep  from  above  eye  to  tiji  of 
Hnout;  head  as  deeji  as  lung;  Biiout  short,  blunt,  depreeeed  in  front  of  eye,  steep  anteriorly;  mouth 


mwlemte,  Bliuhily  oblique;  li'etli  small,  villiform  on  vomer,  ]«latinefi,  tongHe,  and  jaws,  those  in  jawa 
the  larjfer  and  urraiiKfl  in  l>un<is;  ton^tiie  ronndisl,  thin,  anil  free  for  tlie  most  of  ita  length;  maxillary 
rather  browl,  its  ((reateMt  width  2  in  eye,  e.xlundiiijr  to  anterioi' iiige  of  jiupil;  eye  anterior,  Hiighlly 
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■l>ove  Axiei  interorhital  very  convex,  tlitt  na|>e  trencliaiit;  H|>inoiiB  iliirsal  short,  weak,  an<l  low; 
6  or  7  Ta,yB  of  eatl  doraal  elevaU!<l  anteriorly,  tlie  l<>n>^'St  ray  alnrnt  2  in  baH<>  of  fin,  otiier  rsyx  even, 
slightly  lei«  than  eye;  ori)pn  ci(  soft  dorBal  miilway  l)etween  ti|>  of  mout  luiil  bafle  of  cauilal;  caiiiliil 
ile«|ily  forked,  IoIku  eiiual;  anal  siniilar  to  wift  dorsal,  lonKeet  ray  about  2  in  it«  base;  ventralx  short, 
reachini;  paet  vent,  2.5  in  head;  pectoral  lon^,  falcate,  ei|nal  to  \mee  of  anal,  tlie  head  containeil  1.3 
in  (tectoral,  ilii  lo^'er  bane  just  anterior  to  baue  of  ventrali<;  lateral  line  with  a  long,  low  arch,  extending 
nearly  to  tip  of  pectoral. 

Color  in  lite,  siivery,  with  ilark-blue  reHeolions  over  npper  portionH  of  bacit  and  bead,  eevera) 
small  lemoD-colured  spots  with  dusky  centers  on  t^iile,  (he  niinil)er  and  position  varying  in  different 
specimens,  generally  a  group  under  irurve  of  lat«ral  line  aii<l  one  near  liejrinning  of  straight  portion; 
soft  dorsal  and  anal  blue,  lower  portion  of  thew  fins  golden  with  blue  otiter  margici;  vent rals  white 
with  bluish  shade,  pectoral  transparent,  with  gol<len  shade;  <!audal  bluish  and  golden  with  dusky 
margin. 

Color  in  alcohol,  purplish  blue,  lighter  on  sides  and  l)elow,  anterior  (H>rtion  of  anal  and  soft  dorsal 
ilusky;  pectorals  [lale;  side  with  a  few  indistini't  diirk  spcits,  usually  l>elow  lateral  line  and  posterior 
to  middle  of  jieetoral. 

The  above  descrijitino  based  upon  a  siiecinien  (No.  03413)  14  inches  lung,  oblaintnl  in  the  market 
at  Honolulu,  July  m.  Keveral  other eiieciniens  were  obtaineit  at  Honolulu  am)  one  ic  in  the  i^dUrtion 
from  Kailua.    The  (ish  w  rather  common  alxxit  Hawaii,  and  i-qnatly  so  in  Samoa. 

.■^amditr/adau  Forxk&l.  IK-wrJpl.  AllitoHl.,  ^.  IT7S.  Red  8h. 

Oiraiu  hyo'l  RIlpiK'll,  .Ml,  K>^i-.  Nonll.  Af..  3S,  pi.  ».  tin.  S,  iKJK.  Red  Sea. 

Uinin£R'f<i>'>A(iiii'li1Winw«rUiuBI«'kcr,  Vtrh.  Bal.  Dun.,  XX[V,  !H.'a;.  CI,  Batavla. 

Oimngui^Itt/ali-gtMaliu  Blwkvr.  Vvrh.  Bat.  Ili-ii..  XXEV,  irfii.  sti,  BaUvin. 

fnraia  rt-Mlor  PluyCair.  frot.  Zuul.  Sih'.  LanduD  INliT,  m.  11k.  i:  i»>  lixvLliy,  |>n>lial>ly  8eycbcll». 

(Urau/rnJau.KliitiEiiiKcr.  ViTh.Zoiil.  B<>t.  Uen.  Wlun,  In'^.Ki  IKiiISm}  (nuliir  Kilpivll);  li1)iuli>.'r.Fba'lii.Mlt'r.Si><l».'c.  I. 

tal.  77  Hiul  TK.  lU.  1ST6  (Rvd  iK-a.  Tahiti,  Svychtllui.  B»niii  lslan[1»|:  Day.  PisLfx  of  India,  II,  -JIT.  1)>7U^  ^ti-lii.lai:h- 

iier.  [hinkR.  Ak.  WIk  Wlen.  LXX,  IWO.  4W  (HiHudulu). 
Caraaj^  [liirangablaj/tnlaH,  KluniiDfiitr.  Flwhudwralbi'ii  Hwnv.  I.  W,  IIM  (Knlijut). 
CaroHiitHileiiJfTdau.lankliu.BiiU.V.S.  Fixh  (kimin,.  XXll,  IWU  ISt'pt, -J3,  lUU^I,  416  (lloiiuliilii). 

163.  Carau^tdes  ^ymnostetboidea  Bleeker. 

Head  3.3  (4)  in  length;  depth  A  (;i.(i);  !>■  vu-i,  ;{l;  A.  [[-i,  aj. 

BiKly  flhptii'al,  wimpresMed;  profile  eonve.x  from  snnut  Id  uoHlril,  tlieuce  regnlarly  arcbeil  l<i 
caudal;  ventral  outline  lem  cmvex,  lieing  alnnixt  straight  from  head  tii  anal;  lieail  longer  thau  deep; 
Hiiont  rather  blunt,  3  in  hea<l;  mouth  low,  sninewhatubliijue;  maxillary  2,3  tn  head,  extending  iipiiosite 
front  of  pupil;  lower  jaw  little  proilui'ed;  ti-«'tli  in  vlllifonn  bands  on  jaws,  vomer,  jwlatines,  and  a 
pel4-h  on  the  tongue;  eye  lanf«,  '-5  in  snout,  4.4  in  head;  adi|H«e  eyelid  little  develoi>ed;  cheeks  and 
temporal  regioim  with  tine  scal(i<,  head  otlierwipte  nakiil;  scuIch  ratlier  sinall.  thofie  l)elow  jmctoral 
smaller;  a  nakeil  area  on  breast  not  wiileninn  forward  from  Iiumi'  of  ventralH  an  iiiurh  as  in  (,'.  or(A«- 
ffruiimiioi  Jordan  &  Gilliert;  lateral  line  but  little  curved,  un'heil  above  jiei-Uirals,  and  (gradually 
lieiMiuing  straight  at  their  tiim;  greatest  clepth  of  arch  aliout  ecjual  to  pupil,  the  ar<'iiei1  jurt  of  tlie  line 
longer  than  the  straight,  plates  develo|ieil  only  in  the  [xisterior  half  of  the  straight  [lart;  the  plates 
euiall  with  low  keels,  their  fpinen  little  pRiinineiit;  25  develojiei]  plates,  including  small  oiien; 
spinous  dorsal  rather  weak,  theliighcsl  spine  1.75  in  snout  (thew  ['pines  prolnibly  vHrying  aii-ording  Ui 
the  age);  soft  doreal  long  and  low,  with  steniler  rajs;  a  weIl-duvclo|ied  waly  liasal  sheath  anteriorly; 
the  diNt  articulate  ray  w  1.75  in  Iwse  of  lin  and  1,2.5  hi  heail;  anal  sindlar  to  soft  dorsal;  lirt-t /n^e  anal 
spine  nearly  obsolete,  second  snialt;  caudal  lolies  inixlerate.  ci[ual,  1.2  in  h(-a<),  their  length  nuich 
leiM  than  the  deptli  froiu  tip  to  ti|i;  |>ectorals  falcate,  their  tips  slender,  reaching  tenth  ray  of  aual, 
their  length  2.5  in  Ixidy  (from  snout  t^)  base  of  ivudal  fin);  ventrals  2.ii  in  head. 

Col'>r,  inspirits,  nearly  plain  olive,  almut  as  in  ('.  urlluii/niiiiiiinn.  This  H|iecies  is  rec<)nleil  from 
Johnston  IsIsikI  by  Smith  &  Swain.     We  have  not  seen  it  from  elw'wliere. 

Oiramfodri  i/j/mmiMniiuUIa  Blit-kfT,  Verh.  Bat.  (ii-ii..  XXIV,  lsv>.  61;   BU'fker,  Xnt.  Ty.ls.  Siil.  Iii.l,,  1,  Xn,  Bauvla; 
BlvekiT,  EiiiiDi.  Spec.  Ilw.  Archip.  lnd[<'.,  SU,  lua  (Jovh), 
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164.  Coran^ides  ^az  Siiytler.     Plate  S3,  6ji-  'I. 

Head  nietuurol  to  un'l  of  ojHTi'iilar  ilap,  3.6  in  lenjrth  to  basv  of  caudal;  lU-plli  2.7;  depth  of 
caudal  |)edunel«  7.7  in  head;  diaini-k-nif  eyt' 5;  width  of  iiiter<)rhital  siiai-e  3.6;  luoKtli  of  Hiiout  2.3; 
inaxillary  2.3,  J).  19;  A.  10;  platen  in  Htrai((ht  i^rlion  of  Jatfral  line  about  32. 

Anivrior  profile  utovateil,  thi-  contour  rising  abruptly  to  a  ]>oint  alH>ve  [HMltrior  inaTyin  of  orbit; 
lower  jaw  slightly  longer  than  upixT;  cleft  of  mouth  alniont  horizontal,  inaKilliary  n»i.'lun)[  a  vertical 
Itufsing  tbroui;h  center  of  pujill;  width  of  sul>orbital  area  4  in  heaii.  Teeth  villifonn,  in  hands  on 
jaws,  vomer,  palatinet),  and  tongue;  gillrakprM  ou  lower  limb  i>f  firat  arch  14,  the  lonRest  eijual  in 
length  to  width  ol  posterior  part  of  niaxillary. 

Heail  nake<l,  except  a  Minall  area  lH.'hiuil  and  below  eye,  where  there  are  auioll,  ilei'ply  enihcddeil 
scales;  body  mostly  naked,  there  being  an  irregularly  outhned  area  along  lah-ral  tine  with  small, 
embe<lde<l  at'alu';  lateral  tine  mucli  more  arohed  than  ilorsal  contour,  the  higheiit  jioint  of  curve  just 
anterior  b>  insertion  of  dorsal,  the  straight  |iart  Ix.-itinnin>!  lielow  liaae  of  twelfth  dorsal  ray;  3  or  4 
IKWterior  plates  large,  their  length  about  half  the  ilepth  of  caudal  {HiluiKde;  other  jilates  growing 
Huialler  anteriorly,  almost  ilicuip^H^arinjj;  l>efore  cnrveil  [rurtiun  of  lateral  line  \*  reached;  s[iinous 
■lorsal  not  present;  anal  spines  al)sent;  anterior  ra>-H  of  Ixith  Ans  elevateil,  their  height  alxmt  2.6  in 
head;  caudal  deeply  forked,  IoIkm  of  e<|ual  length,  1.2  iji  head;  jiectoral  falcate,  1.1  in  head;  ventraU 
short,  iiointtHl,  2.3  in  head. 

Color  silvery,  darker  al)ove,  indintinitly  inarbkil  with  dusky  along  the  back;  ba«'  of  |ie<Ttoral 
loloreii  on  iiosterior  side,  upper  half  brownish  blai^k,  lower  <lead  white;  rloraal  liii  with  a  dusky 
margin. 

One  si>eciinen  3K  inches  long,  from  the  market  at  Honolulu.     Type,  No.  50K74,  U.  S.  Nat.  Mua. 
CbroHffDulcxuiuSuxdpr.  Bull.  U.K.  FMiCuuni.,  XXII.  11W2  (Jan.  1».  1«M),  IU4. 1>I.  ».  ^K- !<'>.  Hsoolulu. 

OaniLt  lis.  ALECnS  B«flo«*qae.    Th«  Tbr««d-Fiih«i. 

Body  rhomlioiil,  ileep,  strongly  coniprcnaeil,  more  or  lews  comiilel*'Iy  covereil  with  niinule  emliwl- 
iltil  HcalcH,  sometimes  apparently  nake<l;  scutt'S  im  the  straight  jHirtion  of  llie  lateral  line  eniargeil, 
bony,  and  spinous,  aa  in  <\\rmuj\m,  but  much  less  develops);  mouth  mcnlerate,  witli  Innds  of  villiform 
teeth  on  jaws,  vomer,  palatines,  ami  tongue;  lirst  doittal  tin  little  <levelo]H-d,  the  spines  short  and 
ruilimentary,  mostly  diwppearing  with  age;  soft  dorsal  and  anal  similar  to  each  other;  the  first  5  or  6 
rays  of  each  liu  elongate  ami  HIiform  in  the  young,  t)e<-oming  ;>liorter  with  ajjp?;  ventral  fins  elongate 
in  young,  short  in  the  adult;  t)ectorals  falcate;  no  Unlets;  r-audal  jHiluitcle  narrow,  the  caudal  widely 
forke<l;  gillrakers  in<Hlerate,  stout.  This  genus  is  not  esKeiitially  different  from  Otrnug^iii,  the  great 
change  in  form  arising  from  no  important  mollification  of  the  skeleton.  The  changes  due  to  age  arc 
aur]"^singly  great,  as  Dr.  Lutken  haw  shown,  the  c-haracters  of  the  nominal  gi-iiera  l)eing  chiefly 
stages  in  th<^  growth  of  intlivlduats.  The  young  individuals  are  alnlo^t  orbii'alar  in  form,  with  the 
HlamentK  extensively  long.     Tropical  seas. 

(MIru  Ui-*iHMe,  HIiO.  Sat.  l-oiw,,  IV,  MS,  1S02  {.Htttnnt  ^fiUatbiv.  name  preoei-iipit'd  in  oniHhoLDg)-. 
.UrfiaKaHnvwiiic.  Aiiiilyn'ili-liiNumn-,  M,  lH].>(iidlii<llIiiU.- for  (Wria.  pniH'i'iipltil). 
Bltphartt  Ciivicr,  KiVie  Animal.  Kil.l,  11.  3£f,  IstT  I'/r/nrM:  luinivpniirpiipli'il. 
.'^VrfiViivier.  KI«n>'  Animal,  B<l,  2.  II.  W9,  IK.>!I  yiaitl<-a\. 

ffii«i(-A«ff.('uvier&  V'Bleni-lenni'B,  HiHi.  NbI.  IV.lsi,  IX,  WMITO  (flotlBjj:  subMitlitB  for  (.■oflNa.pnwcupieil. 
ahpltarlMhyttiiW,  Vxav.  Av.  Nal.  ^'1.  flillH.  ixul.  ii|ii>viii)U,  3(1  (ciftori'g);  subxltuiu  lor  ZMrfiAiiru,  iirmrciipled. 

166.  AlecUa  ciliarU  (Kloi-h).     "  Ulmt  tihitihi."     Fig.  78. 

Heatl  3.2  in  length;  depth  1.(1;  eye  3.8  in  head;  snout  2.7;  preorbital  3.l(;  interort>ilal  .1.6;  maxil- 
lary 2.6;  gai>e  3.1;  uiandihle  2;  I),  i,  22;  A.  ii,  17;  scuteH  18. 

BiKly  oval,  mui'h  compressed,  highest  In-twei'n  the  elevateil  Iwj^m  of  dorsal  and  anal;  snout  very 
short,  the  profile  ascending  abniptly  in  a  straight  line  to  front  cif  eye,  thence  in  a  sharp  cun'e  to  nape, 
froui  wliich  point  it  is  nearly  straight  to  origin  of  dorsal  fin;  interorbilal  narrow  and  very  trenchant; 
preorbital  very  deep;  month  mmterale,  very  low,  little  obliipie  in  a^liilt,  very  oblique  in  young;  the 
jaws  equal;  chin  prominent;  maxillary  rather  narrow,  reaching  vertical  of  anterior  edge  of  pupil; 
teeth  on  jaws,  vomer,  tongue,  an<li>alatines  in  villiform  l«nd^;  eyelarjj'e,  abovcaxiaof  bmiy,  theadijioee 
eyelid  well  developed  before  ami  behind;  spinous  dorsal  obscure,  the  epinea  scarcely  perceptible  in 


,GoogIe 


FISHES   OF   HAWAIIAN    ISLANDS.  SOI 

adult;  first  rays  of  rtorea!  and  anal  filamentous,  exceedingly  lonjt.  in  the  yonnf;  much  InnKpr  than  body, 
becoming  somewhat  shorter  with  t^^;  lat^^ral  line  witli  a  wide  arch,  itii  t^nmmit  under  origin  of  dornal, 
the  clionl  of  the  curvefl  portion  about  eijuat  to  straight  part;  s<-ules  not  stronj;,  weak  i[>  the  youiig; 
shi>ath  of  dorsal  and  anal  fins  little  developed;  ventrals  moderate,  alx.ut  2  in  head;  pectunl  long, 
bklcate,  its  lei^th  exceeding  thai  of  head,  ite  ti|)  reachinK  vertical  of  tenth  anal  ray. 

Color  in  alcohol,  bluish  above,  silvery  on  sides  and  below;  head  and  uiidtlle  of  aide  with  some 
yellow:  a  larjre  dark  blot<:h  on  operclc,  a  black  blotch  on  orbit  above;  (ins  all  pale,  a  large  black  blotch 
on  base  of  the  fourth  to  eighth  dorsal  rays,  a  smaller  one  on  third  and  fourth  anal  rays;  first  2  or  3 
produced  doniat  filaments  pale,  next  3  or  4  black  for  most  of  their  lenfrth;  ventrals  dusky.  The  above 
descri|itioii  based  chiefly  upon  a  specimen  (Xo.  4039)  15  inches  long  from  Honolulu. 

A  specimen  4.6  inches  long,  also  from  Honolulu,  had  in  life  3  curveil  transveriic  bands  on  side  of 
iKxly,  <'onve.t  anteriorly,  1  on  caudal  peduncle,  an  indistinct  trace  of  another  in  front  of  the  H,  the 
nicwt  distinct  one  extending  from  just  l)ehind  dorsal  angle  of  bwly  to  jUKt  Iwhiiul  ventral  angle;  the 
n«'Xt  Erom  alwiit  middle  of  soft  iloraal  to  miildle  of  Bi>ft  anal;  thcw  H  Ininds  soniewhiit  <liir'ky  atxive  and 
showing  very  distinct  when  held  at  certain  angles,  but  leas  so  when  held  at  others;  black  si>ot  near 


Tio.7H.—Ali-ii'<-il>nru(in,icti). 

base  on  higheet  portion  of  dorsal;  ventrals  dusky  for  two-thirds  their  length;  npper  niar^n  of  ojiercU' 
black;  anterior  dorsal  and  anal  filaments  white,  the  next  ouch  black. 

Thin  inli'r<t<tinK  and  l«autiful  fish  is  iif  wide  distribution,  l«in^  found  on  iHith  coasts  of  tropiml 
Amerii'a,  raninng  niirtliwani  toCajieCixland  Maxatlan.  It  is)renerally  iMmiiiou  stint h want,  esjiei-ially 
a)x>ut  Culia  and  the  Florida  Keys.  The  many  uoiidnal  sjieciea  have  tieeii  reibiceil  by  l.iiitken  to  3  or 
4 — pitllrit  and  ciliarit  of  the  I'jist  Indies,  nlf.iitiiilrittxis  of  North  Afriira,  ani!  niiiiliui  of  America.  We 
have  not  exandned  the  East  Indian  forms,  but  we  see  no  reason  for  doubting  that  ci7iiii-in  is  the  young 
of  galliu,  as  has  been  supjioseil  by  Dr.  Day  and  othera.  The  name  (/iillan  was,  however,  ori(citially 
applie<l  by  Linnanut  to  Seleiie  i<imer.  Our  young  examples  of  crinitun,  niore<)ver,  i^ree  fidly  with  tlio 
ligureti  of  eilitirU.  We  think  it  therefore  extremely  protmble  that  all  the  noiuinal  si>ecieK  of  this  type 
are  forms  ()f  Alfetin  rilinrU.  As  has  Invn  shown  by  Liitken  {SjioliaAtlantiia,  197),  tlienomiiial  iti'Uera 
Snfria,  BlqiharU,  and  (lalMiIhgi,  are  simply  stages  in  the  development  of  individuals,  the  characters 
assigned  to  these  genera  changing  with  age. 

The  sjiecies  seems  to  be  not  unnimmon  among  the  Hawaiian  Islands.  It  was  obtaineil  by  Dr. 
Jenkins  in  1889,  and  our  colle<'tion  contains  a  fine  series  of  examples,  ranging  in  length  from  4  to  1.^.5 
inches.     The  AUmlroni  obtained  specimens  at  Honolulu  ami  at  Hanalci  Bay,  Kauai, 
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Zni»g<miuB]lKb,li^hth.,VI.W.plCXCIl.tlg.l,nw.  uuluf  Udtixiik,  loullly  not  givM. 

Zem  cillarU  ll]u(>h.  Iclilh.,  VI,  V.  |.1.  IHl.  ITKH,  B»t  Iadi». 

.ScuwtfTjMmifnlMni  Uuugii  Piirfc,  TrariK.  Linn.  Si«'.  L-iiiilon,  HI,  ]797.  36,  Sumatra. 

aallat  rlrnrrnt  Uan^pode,  Hist,  Kut,  IMIw..  IV,  .VU,  INOZ,  locality  not  livcn;  u(U-r  Lltiniciu. 

Scf/rit  iadira  RQppcIl.  All.  FiH'hu.  FiK'hi!  cl»  nitheii  Hecnn,  \».  Mf.  SI.  Hfc- 1.  IKiN,  Djetia;  Cuvlcr  «i  Vslenoiennui.  Ilisl. 

Nat.  Foiw.,  IX,  145.  pi. -iS2.  1X88  (I>oudlcberry  and  Jhvu):   Hu|>|>eU,  N'eue  tVlrb«lt..  Fiachv,  .SI,  l«38;  Riclianlmn. 

Ichlh.  (rhlna.  ITS,  IKie  (Canlon), 
BlfpAarJa/'uHaiiH  Rii|ipell,  All.  Reis.  Nordl.  Af.,  120,  pi.  33,  Rg.  -i,  l(r,». 
QaUicWiai  cheivia  CiiTkr  A  ValGncienacn.  HIkI.  NM.  Folm,  IX.  17B,  IH33^  af  ii-r  KuskII, 
aaUfCAUir>  wmA"  Cuvier  Jc  ValeiKitfiiiiiB.  HiM.  Nat.  Poiiw..  IX,  16S,  pi.  ■&*,  li«3  lodia-,  Rkhiinlwm,  l.-hlh.  China,  27L, 

1K4B  (China  Seax);  Caiilor.  Cat.  Malayan  Flahea,  13S,  INAO  (Sva  ut  PinaiiR.  KliiRapore). 
ttegrUruppeUUKvtiDma.C\ium.Fbi>..U.2!il.  IMM,  locailly  not  flvea. 
fSfyrlt  Iwlietu.  Caiilor.  CTat.  Malayan  Pli<ho>,  tn,  JHHO  (Sea  of  IlnanK). 
Oiraai^UIti  Urpharii  Blt-ekpr.  Vt-rh.  Bat.  Gen.,  XXIV,  IHiU.  67,  BaUvla. 
Oarangoulea  gattirhlliBf  Ulcckei,  Verh.  Bat.  Uen..  XXIV.  1%1. «»,  Eait  Indlc*. 
Oinuu'ffa«i»,  Uilnlhi^r.  CHt.,  II. -MS,  IMO  (Malay  J^nlnnila.  China,  Javun  (ii)u(her,  Plache  <)er  SiMH't,  V.  13n,  1R76  (Hawa- 

iUn  and  Ai'k'ty  lalandi):  Day,  Flwhiw  of  IlulU.  II.  -tU.  PI.  LI.  Hr.  3.  IH7G. 
Omni  cifiarii,  ailiilhvT,  Cal..  II,  4M.  IMO  (Ambnyiia:  Itidlal:  Uiltithcr,  Fbcli.^  .Iit  Sildauu,  V,  IS.'i.  |>1,  xv.  I^fi  (IVIcw. 

Kln|c>mlll.Handvrti;h.and9ulumiiiiiHlauil»). 
.tJj^ffnUtu,  KluiiiliiKvr,  Fiiwhe  diw  rothiii  Meerea.  1. 101,  irAi. 
ScarltrUuirlf.  KJimzitiKvr.  I.  c  (Rul  Sm). 
Jiedfo  nfinri.,  Ji.rdBn  &  Everautiiii,  Flr.li.  North  A  Mid.  Amur.,  I,  931,  KW:  Jordan  ii  Kvcrmann,  Amur.  Fo.id  and  Gamp 

Plshe-.  3DS,  IMU;  Joiclan  .1;  Rvtnuunn.  I'ror.  [T.  a  Nat.  Miu..  XXV.  IMH,  SIX  (Kvnini,  KonnoHii>^  Ji^nkiiis.  Bull. 

i;.  8.  Flail  ComiD..  XXII.  IMK  (i^pt.  K.  1W3).  44T  (Hunolulu):  Hnydvr.  up.  vii.  (Jan.  111.  l!lM).a:fa  (Uuiiolulu;  Uanaltl 

Bay.  Kauai). 

Family  LVl.  BRAHID^.— The  Porafrets. 

Body  oblong,  more  or  leSH  elevuteil,  Etron);ly  compresaeil,  roverol  with  Drm  ailliprent  »'ak«,  laip.> 
or  siuull;  ttcakit  llmi,  ryi'loid,  lt>l«U',  or  I'tiiai^iniiU',  or  with  a  imr<liaii  ridfte  or  i4|iiii(',  thix  diiinioli-r 
found  ill  the  young  of  all  H]HN.'i«x  but  dimpiiearing  with  age  in  some  of  llieiii.  Mouth  tiiiHlcratt!,  vi?ry 
obli(|Ut!,  inaxillan'  brua<l  anil  scaly,  preniaxillary  (irotraL-tile;  jaws  with  \miuiB  at  Mlcnilur  teeth;  vomer 
and  (lalatine  teeth  present  or  abwnt;  iireo]>ercle  entire  or  serrulate,  serrate  or  spiiiouij  in  tliu  youii>;; 
oiwrcltM  well  deve1oi>ed;  doraal  and  anal  (iiiH  long,  Hiniilar  to  each  other,  eiieh  witli  :i  or  4  anterior 
ray B  short  and  simple,  develo|>ed  as  ej lines,  the  remaining  rays  all  articulateil;  Hoft  dorsal  and  anal 
sualy  or  with  a  sheath  of  scales;  ventruls  small,  below  tlm  pectoral;  axillary  soale  well  doveloiHxl,  tile 
rays  I,  &;  pectoral  long;  caudal  pe<luncle  Hieiider,  the  tin  lunate  or  forked,  sometimes  wididy  eo; 
branch iost^talfl  7;  pseudobranduii' present;  pyloric  iii'ca  few;  air-bladder  prenent  or  alwent;  supnioc- 
cipital  crest  large  an<l  high,  extending  forward  te  the  snout;  vertebne  numerous  (16  |  2;!=;t!)  in  Itnitiiu 
mil);  siieletun  Hmi;  shouliler-girdle  thick  and  heavy,  the  hyjiocoracoid  es|)e<.'ially  large  and  much 
dilated,  entering  tlie  ventral  outline,  excluding- the  pubic  l>oiiet>  from  contact  with  tliei<houldcr-gintle; 
pubic  bones  short  and  Hnialt;  neurels  and  interneuralti  Btnalt  and  slender.  FtHhei^  of  the  oimjii  sea, 
widely  distributed  and  often  inhabiting  I'onaiderable  depths,  subject  to  great  clisnges  with  i^je. 

Osnni  lie.  COLITBOB  Bnyder. 

BcMly  deep,  ovate,  greatly  compre*«ed;  teeth  in  narrow  bands,  al>out  2  or  3  rows  on  jawH,  norn'  on 
vomer  or  palatines;  2  small  fajiga  on  each  side  of  lower  jaw  near  tip;  teetli  all  small,  weak,  sliarply 
pointed ;  gillrakern  long  and  slender;  j>!<eudobntiichiie  large;  pyloric  uei.'a  4,  2  of  them  alxiiit  equal  in 
length  to  diameter  of  pupil,  the  others  nearly  as  long  as  stomach;  vertebne  :tS;  mouth  very  iiblii|Ue, 
nearly  vertical;  ojwrcle,  aubo|iercle,  interoperele,  and  preopercle  simxrth;  scales  short,  very  broad 
(vertii'ally),  the  upiwr  and  lower  edges  sharply  pointed,  strongly  conoid,  eaeh  scale  with  a  median, 
thickened,  vertical  ridge  having  a  conspicuous  tubercle  in  the  center;  huuiIht  of  scales  in  a  lateral  row 
between  ojierde  and  base  of  caudal  alxiut  50;  no  lateral  line;  dorsal  inserted  on  a  vertical  jHissiiig  jutit 
behind  base  of  ventral,  rays  M,  the  anterior  3  or  4  without  articulations;  anal  3U,  a  row  of  scales  along 
base  of  fin;  caudal  dei>ply  forke<l;  ventral  inserted  on  a  vertical  tlirough  posterior  half  of  base  of 
[lectoral. 

Color  silvery,  dusky  on  head  and  back. 
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Tlie  geniiB  (Mlijhim  rtiffi-re  from  Jcimcto  in  not  having  teeth  on  the  vomer  and  palatine  Iwnes,  in 
having  the  cauilal  deeply  cleft,  the  ventralH  inserted  posterior  to  the  middle  of  the  bases  of  pectorals, 
and  ill  not  having  the  opercular  bones  dent! emulated. 
OMgbut  Snyder,  Bull.  U.  3.  Bish  Comm..  XXII,  1W2  (Jan.  19,  1904),  MS  l^dmchme). 

106.  Coll7bus  driiclime  Snyder.     Plate  34,  fitc.  1. 

Head,  nieamireil  to  end  of  opercular  flap,  3.3  in  length  (snout  to  baee  of  csudal):  depth  1.7;  depth 
of  uaudal  peduncle  3.8  in  head;  eye  2.H;  snout  4.9;  maxillary  2.2;  iuterorbital  space  3.3;  D.  34;  A.  30; 
scales  in  lateral  series  51, — 19.  "• 

Body  Kfc^tly  vompreseed,  its  wi<)th  at  the  widest  part  equal  t6  length  of  maxillary;  upper  contour 
rather  evenly  curved  from  snout  to  caudal  peduncle;  lower  contour  much  more  convex,  tlie  hose  of 
anal  not  curved;  mouth  nearly  vertical;  lower  jaw  projecting  somewhat  beyonil  upper,  posterior  edge 
of  maxillary  reaching  a  vertical  through  anterior  edge  of  pupil;  teeth  small,  weak,  sharply  pointed, 
in  narrow  bancU  (2  or  3  rows)  on  jaws;  2  larger,  fang-like  leeth  on  each  side  of  tip  of  lower  jaw;  no 
teeth  on  vomer  and  |ialatiiies;  pseudobranchiie  latere,  the  Slainents  ei)iial  in  length  to  twice  diameter 
vi  pupil;  gillrakers  4-{-10,  slender,  long,  and  sharply  pointed;  edges  of  opercle,  intero|iercle,  sub- 
opercle,  and  preopercle  smooth;  lower  jaw,  snout,  and  inlerorbilaf  area  naketl;  other  parts  of  head, 
including  the  maxillaty  and  the  Ixxiy,  closely  scaled;  scales  strongly  ctenoid,  the  ridgee  with  minule 
tuliercle^;  each  scale  with  a  high  vertical  ridge,  irn  the  midille  of  which  in  a  prominent  knob;  tlie 
riilgea  of  the  scales  hidden  by  the  overlapping  softer  parts,  the  knobs  projecting,  lying  in  longitudioal 
rows;  scales  short,  bat  very  l>roa<l  vertically,  the  upjier  and  lower  e<lgee  sharply  |)ointud;  scales  of 
heail,  at  base  of  pectoral  and  along  the  bai'k  much  smaller  than  the  others;  no  evident  lateral  line. 

Dorsal  inserted  on  a  vertical  |>a3sing  l>tihind  base  of  pectoral  a  clistance  ei|ual  to  diameter  of  pupil, 
rays  34,  the  anterior  3  or  4  without  articulationa;  fin  elevated  anteriorly,  the  longest  ray  1.4  iu  lu-iwl; 
{■osterior  rays  3.6.  Anal  rays,  except  first  lor  2,  articulated;  length  of  anterior  raya  3.6  of  head;  I'auilal 
dee|ily  forked;  pectoral  pointed  3.2  of  the  length;  ventrals  inserted  on  a  vertical  passing  through  [his- 
terior  half  of  base  of  pectoral. 

Color  bright  silvery,  dusky  on  upper  (lart  of  head  and  along  beck;  a  silvery  H|>ot  aUiut  the  sise  of 
pupil  at  iniiertion  of  dorsal;  upi>er  and  lower  rays  of  caudal  duxky;  cetdral  )>art  yellowish  white; 
anterior  rays  of  <lorsaI  dusky. 

The  type.  No.  50875,  U,  S.  Nat.  Mus.,  is  a  sjiecinieii  (i  inches  long,  from  slation  417f!,  off  Niiliau, 
evidently  near  the  surtai*.  Other  examples,  among  whi<;h  are  tolyiies,  7737  L.  S.  Jr.  Univ.  Mus., 
were  obtainol  from  the  stomach  of  a  Corypkivna  at  Honolulu.  Small  sijuids  and  fishes  wen;  taken 
from  the  stomach  of  the  s|>ecinieiL  here  described.     A  specimen  seen  in  the  Bishop  Museum. 

OaagbntdTaehiiic  Siiydor,  Bull.  U.  3.  I'1«li  Comm..  XXII,  \Wi  i,Jaii.  19. 1V(M),  fO^.  v\  9.  flt;.  IS,  AllwCroaa  Station.  4i7«.  "« 
Nilhnu. 

Family  LVII.  COKYPH^NlD^.~The  Dolphins. 

Body  elongate,  compressed,  covereil  with  small  cycloid  scales;  cleft  of  the  mouth  wi<le,  obliijue, 
the  lower  jaw  projecting;  canliforiu  teeth  in  the  jaws  and  on  the  vomer  and  palatines;  a  patt-h  of  villi- 
fumi  t«eth  on  tongue;  no  teeth  in  esophagus;  o]iercular  bones  entire;  skull  with  a  crest  which  is  much 
more  elevateil  in  adult  than  iu  young;  a  single,  many-rayed  dorsal  fin,  not  greatly  elevated,  exlen<ling 
from  na|>e  nearly  U)  caudal  fin;  anal  similar,  but  shorter,  each  without  distinct  spines;  tie^^toral  very 
short  and  small;  ventrals  well  developeti,  thoracic,  i,  5,  partly  received  into  a  groovein  llie  abdomen; 
caudal  fin  wiilely  forked;  lateral  line  present;  gill-membranes  free  from  i^llhnlus;  ljrancbioHtegals7;  no 
peeuilobranchiie;  no  air-bladder;  pyloric  apiieiidages  very  numerous;  vertebne  alxint  30.  A  single 
genus  with  jiroltably  but  2  s|>ecies.  Very  large  fishes  inhabiting  the  high  seas  in  warm  regions,  noted 
for  their  brilliant  ami  changeable  colors. 

Oeoni  IIT.  GOBTFHXlf  A  Ilunniu. 

Charactera  of  the  genua  incliuleil  above.  The  spei'iefl  are  not  well  known,  having  Iwen  unduly 
multiplied  by  authors.  According  to  Dr.  Liitken  they  are  probably  reducible  to  2;  both  known  to 
occur  among  the  Hawaiian  Islands. 
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Ory|iAjriialJnDSUsSyM.Nal.,  Kil.  X.-JGl.  rtlili  {hifiptinu). 

Oimitn.Mu.rM  LM-«piilP.  HW.  Nut,  IW*.,  Ill,  >«,)(«!  (/Wnf/fc-iw). 

hiiimiiliU  KbHiich-iuc.  OinltiTi.  33.  IKIU  {hijiininiidet). 

Ijtmiiitgail.'a'iirt Si  VaknvleiiiiV".  HM.  Nut.  PuLkk..  IX,  ;iJi,  inU3  (iidiiffleiu;  yiiuDK). 

o.  ftiriBl  IBJK  W  «•  eS:  Biul  ■£-.  lij  30;  H'liilt  wUh  th.-  f nitit  f rwiUy  ok-vatud.  J«nnl»e  •>  high  i-tt>l hipp»r«t.  \>.  2U 

187.  Coryphiona  hippurus  I,iiinji.'H«.     Coiiimon  Dolphin.     "itiihilU;"  " ^fAhimllhi."     Fig.  7B. 
Heail  ■i.'^'i  in  leiitisth;  clupth  5;  fye  0.2  in  head;  HDOUt  3;  ititurorliital  3;  maxillary  2.1; 


Ikxly  long  anil  cleniler,  liifjieit  anteriorly;  anterior  proliiu  in  iKlultnialont'arly  vwltml;  maxillary 
reaching  pottlerior  i^ljic  of  pupil;  niuutli  iaryc,  horinontal;  ImukIh  of  t4!vt)i  uii  ]iiyK»,  vomer,  toiiffue,  ami 
palalincH,  the  teeth  all  roeiirveil,  thiiae  in  onler  row  larger,  bi^iiig  wiilf-rtet,  Hharji,  ami  ronie;  tnnjiiie 
niuncleil,  free;  eye  low,  anterior;  a  horizonttil  Kniuve  from  eye  to  noMtril;  orij^n  of  dorsii  over  niiiltlle 
of  eye  in  aiiiilt  nmie,  ilH  tijx  eNteiiiliri^  to  rurlinientary  rayH  of  cuti'lal,  the  twelfth  or  thirteenth  my 
l)ein)rthe  highcMt;  origin  of  anal  nearer  jiosterior  eclKf  of  eye  tlian  ba«e  of  cauilal;  ventrala  iuaerleil 
allKhtly  1)ehin'l  iipjier  Iihm:  of  [XTtoral,  1.25  in  heail;  ]iei:toral  1.1)5. 

Color  in  alcohol,  bhiinh  Hilvery  above,  lighter  below,  liecoming  while  on  i)elly;  the  «iileM,  chiefly 
l>elow  lateral  line,  with  many  dark  aiMite  about  size  of  i>upil,  thcae  iiioiit  nmnerous  anteriorly;  iloraal 


Fiii.  7B.— 1  h!,,i,h:im,  l,ii.,,nru'  IJiin;iiiH:  nluT .Tiir-lnii  «iii1  KviTmmiii, 
fin  dull  purplish  black;  other  linw  oilor  of  cornwpiniiiiig  [larlw  of  iKiily  excejit  vcnirals,  which  are  ciull 
purplidh  black  on  inner  nido;  anal  d nil  ]inr]>liKli  on  outiT  e<lKc;  [leritoneiim  k'^v'''!'  blai'k. 

TliiH  description  Li  from  a  !<[>>vim.'n  (No.  O44r)0)  -29.5  indite  lon^,  fr.<ni  Honolulu.  N'umerouH 
other  exainpkii  were  seen  by  iih  and  miveral  were  prenerved.  One  from  IIllo,  when  frexh,  hail  the 
lower  half  of  Ixxly  yellowish;  blnesjmts  nniler  peetomls;  jet  black  R[>otB  ail  over  the  rest  of  the  lower 
Hide,  iiptier  {lortioii  bhiinh  with  dark  hjioIh  on  silvery  bluixh  Ki^iund;  donral  lin  bright  ultramarine 
bhie;  lielly  light;  anal  tingi'il  wilh  blui-.  The  ifllor  of  thin  fish  in  life  is  inikwriliably  l)eaulif»l,  Imt 
it  und^n^oea  very  rupiil  changeH  while  dying.  After  death  only  faint  indiivtions  of  tlie  fornii'r  I'olora 
remain.  (1tir  several  .>i|N>i.-imL>n>(  are  21)  to  46  int-hes  in  length,  from  the  laiyeHt  of  wbii-h  the  following 
meaiinivnieiits  were  secured: 

Inclif*. 

U'ngth  of  iish  to  end  of  cleft  of  cwidallin 4B 

K.iototcauiialloendofck-ft _ -1.2.5 

IJoily  cxclusivi!  of  head  3ii.25 

Trunk 1:5.5 

Height  ot  ilorsal K.O 

Height  of  anal 5.25 

Height  of  ventral 7.75 

Height  of  pectoral 7.5 

Depth  of  iKxly  at  vent 8.0 

Caudal  i^cinncle 2.5 

Girin>'ia-vii  hiiipiirn/  Llhnirw,  synt.  Xiii..  Kd.  X,  all.  17.1",  open  Mas;  Oilmh.T,  Oil,,  II.  -WS,  IStK);  (idnihiT,  Fiwhp  diT 
siiilM.'!.',  V.  14(1,  IsTKiIiKliHiillc'i'iLiil',  Jimlnn  A-  Kvi'rnuinii.  Pinht-:-  Nurlh  unit  Mill.  .Vmcr..  t.l»^^,  pi.  HH,  Il|i.4ll2.  IStti: 
ibiil.  Amer.  KondandiiiimeKisho!'.  3'J4,w<[hflg..  ItW.:;  JerikiiiB.  Bull.  I'.i-.  Fi'<h  Cumin..  XXII.  llXrJ  (^I'pt.  ni90S). 
447<Hl)UululU.t 
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a>ryph:nM/>uf-MiUiii'  J-hIIhk.  H)ii<:ll.  Zool.,  VIU.  ]>l.  »,  Hk.  'i.  l~:.  AmboyDi. 
fl.r.vj-Airn.i  thn/'aru-  Lni^tiMe,  Hi«I.  NiX.  l-iilw..  Ill,  Wi,  1«XI,  Pacific  D«an. 
liirgiili-iim  imiM-rUiHi  Kiinn<wiue.  CunkUerl.  3i,  IKIU.  Sicily. 
Jrpiapkit  kliiparoiilft  RaSnaqae.  Canttoii.  Xi.  IHIO,  Paletmo. 

ftirgiitirita  immaralnla  Agtu^z  111  H|iix.  I^iw.  Bran.,  HI,  |'l.  M.  1>(29.  Atlaatic.  oH  Bruil. 
<tnTVftirBn™rflrnriirtivliT&Vftl«ipli'iin.-ii,IliKl,  Sm.  fN'iw,,  IX,  XPI.  ISB.  America. 
IMii;JiirBiitaerllCu\lerg:\a.lvaeWnna:«p.  rii..  IX.  «K.  IWU.  Philadelphia. 
OirTr/iAimarfxmfbiruvlerAVHlenrlriiiimi.itp.  Pit..  IX,M13,  IKIS.  Braiil. 
(tini7ikriHi'f'<//jrnCiivli-rAViilcnplcnm'*.np,  pli..  IX.  3K.  IKM.  AntlllH. 
liirinilanui  ritgala  Ciivlpr  A  Viilt.'npipnni-s.  up.  eil..  IX.  30H.  IKH,  Martinique. 
fi>r«}An'iinaf^W"rw(^o^>'r*  V'Hleiiclvnniw.iip.rll..  IXiSH.  IxSt.  lea  of  CoroniaDdcl. 
ti,ryplnri«i  jiamimHi  Oivlrr  A  Vakiirlmiiiw,  <ip.  rtc,  IX,  :lLi.  IKU.  ua*  af  India. 
(lirjqiAa'nXK'uwVrMf'rnillnviiTi  Va1eiIdeiinni.op.cil..  IX,  ai.VlKn,  South  Sea. 
hi«ijM,iHt  •Jrif/i»<^iivli>r  A  Valpni'l^iiiitK,  i>p.  pH.,  IX,  K»,  IKH.  Sicily. 
OirypA.riiajiipuBfni  HphtPKi^l,  F^uinniapiiii..  I'niiw..  VJb.  pi.  nt.  Ihi.'i.  Japan. 

168.  Oorypheena  equisetis  J.inn;i-[ix.     Sniatl  I>iil|iliin.     Fif:.  fW. 

Ili'3'l  4.2tj)4.fi  in  length;  lieptli  ;l.(i  tii4;  I).  T-,\  tn  Tn;  A.  2+  t'l  2lt;  vertclirr  XV,  |irolile«f  heflilronvex, 
lull  nut  nearly  v  'rti<-ul,e\vn  in  tlieaiUilt;  maxillary  rciiHihiK  [niiitnt  |iu)iil,  XS  t«4.H  in  licail;  hiHenion 
of  itontal  lieliiiiil  fve;  iMi'tuwIw  iijiial  t"i  liult  Inifjlli  <•(  liiiui;  niaxiiliiry  rpacliiiiK  iiiiiMli-  nf  i-ye;  iinWHi- 
of  plioiit  lifi'r>Mii[i){  iii>arly  VKrtic&l  uith  of^';  fn)nt  of  anal  nniler  iiiidille  iii  iHHJy.  Oiliirs  hnlliant  iu 
lift',  cliaiiKinii  Biiiklenly  at  iltwih;  hn>wni«h  olive  aliovc,  white  or  )?il<leii  In'Iow,  with  l>ri)fht-liliif  t>]K>t8, 
which  are  laoceHt  un  the  l>aek  anil  head,  fonning  lan<lK  on  snout;  donul  )iuqiliah  hluc,  with  [taler 


Pro.  80.— Oiri/jifinm  fgnitftm  Llnnreus;  atiet  fiiinlhcr, 
■ililique  li»«fl,  other  fin«  Hngo<1  with  lilii:';  cnutlal  yellow;  in  H|iirilH  ]>iili',  with  lilai*ki»ih  R]tol»ion  the 

"  Male  with  the  front  elevateil,  tormiiiji  a  cn-Ht,  whieli  [iniji^ctiJ  a  little  licynnd  lln'  iipjM'r  jaw; 
female  with  lihie  i<)Kitt<  alon);  each  Hlile  of  tail,  rejfiitarly  amin;!itl."  (I'ih-v.)  Ix>ii^h  ^tO  IneheH. 
( Ijien  .\tlanli<';  rare  in  the  Wect  Indies;  not  reeiinled  from  eonrt  of  the  Knitiil  Slatt'H. 

Reconled  by  Bennett  tntiii  the  virinity  of  Uyran  (l»titu<le  27"  N.,  Itmiritiide  Miti"  W.)  and  by 
firmlher  fmni  lM>lwi>en  Tahiti  and  the  Hawaiian  Iiiliinils. 

We  are  mil  mire  that  the  ppei'imens  rprnnliii  liy  Rennclt  and  by  firmiher  were  not  the  common 
i<I)ei'ie»s  ('■  hifpiini',  hut  the  few  doival  rayx  in  (innther's  Hjfureand  hin  ]wwi(ive  iilcntifiraltion  indicate 
that  IhiH  H|>e<-ief<  aH  well  ap  the  other  o<-<-iir?  there.  The  |>oHilicm  of  the  origin  <if  the  diimtl  Un,  how- 
ever, is  not,  ac  (iuntlierhaa  IhoiiKht,  an  inii>">rlant  eliaracler,  mt  it  varief  greatly  with  Mgi',  lieing  niiieh 
more  anterior  in  the  young  than  in  the  aiUill. 

Thin  speeiefl  wa»  not  tvt-n  hy  up  among  the  Hawaiian  iHlandp. 

nff^(iiAiiini^Hi«(t(«Uniuciu,Wyrt.X>t.,FAX,»l.I7.W(iniiqirinu'i!ri/H/»rf(.j.hijh»eaa;Ottmhre.rM.,IT.407,lMm^\llanli^^ 
(limthrr.  V\m-af  ilpr Sniln'e,  V,  147,  |>l.  «t.  Plj[.  \.  iHTiKln'lwitii  Tnliiii  mill  llawnliaii  IhIhikIk):  Jonluti  \  Kvi-nnanii, 
KiMies  S.irtli  Mid  UKt.  Amer.,  I,  Va.  Iswi:  J.nilau  *  Kvi-rniann,  Aiiii-r,  Ken"!  ami  Hume  l^hn".  sa.^  IswS. 

t^ir^hrmi  mriaiu  UenneU,  Narmt ire  Whaling  VuyaKP.  M.^i-I.  IHW,  latitude  37°  N.,laneitude  i«°W. 
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Group  PERCOIDEA.— The  Perch-like  Fishes. 

A,  jfroii|>  of  tislies  of  diverts  habits  and  forms,  but  on  the  whole  representin)^  Itetter  than  any  other 
the  typical  Ai-<mOioplerijginn  fiBh.  The  tcroup  '«  incapable  of  iiinciisc  liefinitlon.  or,  in  ^neml,  of  any 
definition  at  all;  still,  iiiont  of  ita  menilN'ra  are  definitely  related  lo  each  other,  and  l>ear  in  one  way 
or  Knothor  a  resemblance  to  the  typii«]  tonn,  the  pereli,  or  more  atrielly  to  its  marine  retativeB,  the 
Bea  l>an»es  or  Semmidx.     The  following:  analysis  Riven  moat  nt  the  ccimmoD  eharaeters  of  tlie  gnmp: 

Binly  ustialjy  oblontt,  covere<l  with  «alt«,  which  are  typically  ctenoid,  not  smooth  nor  spinonR, 
and  <)[  moderate  siiie;  lateral  line  typically  present  and  concurrent  with  the  Itack;  head  usually  com- 
presswil  lati^rally.  anci  with  the  cheeks  anii  opercles  scaly;  month  variable,  uwially  terminal  and  nilh 
lateral  cleft,  the  teeth  variable,  but  typically  pointeil,  armnffe<l  in  liantls  on  the  jawa,  vomer,  and 
(lalntine  l>onet";  Ki'lrakeni  usnally  sharp,  stoutiBb,  armed  with  teeth;  lower  pharyntceals  almoHt  alwa}'» 
separate,  npually  armed  with  canllfonn  teeth;  third  upper  pliarynRea!  moderately  enlarjreii,  eii>nKate, 
not  articulah.-d  to  the  cranium,  the  fourth  typically  present;  (tills  4,  a  slit  Iwhind  the  fourth;  (rill- 
meml>ranesfreefro]n  the  isthmus,  and  usually  not  conno-led  with  earb  other;  pseudolinu)chi)c  typically 
well  developed;  branchioetegals  few,  usually  R  or  7;  no  orbitosphenoid;  no  tmuy  slay  connecting  the 
suborbital  chain  to  the  preopercle;  oi>ercularboneHallwell  developol,  normal  in  [josition,  the  preopercle 
typically  serrate;  no  cranial  spines;  dorsal  fin  variously  developeil,  but  always  with  some  spines  in 
front,  theae  typiially  stiff  and  punptnt;  anal  fin  typii»]ly  short,  tisiially  with  3  spines,  sometimes 
with  a  lancer  numl)er,  sometimes  with  none;  caudal  fin  variable,  usually  lunate;  pectoral  fins  well 
developed,  inserted  hiRh;  ventral  fins  always  present,  thoracic,  separate,  almost  always  with  1  spine 
and  fi  rays;  air-biadder  usually  present,  without  air-duct  in  the  adult,  simple,  and  fcenerally  aclberent 
to  the  walls  of  the  alHlomen;  stomach  cipca.\,  with  pyloric  appendajies,  the  inteetinee  short  in  luoet 
species,  long  in  the  iierbivorous  forms;  vertebral  columo  well  developed,  none  of  the  vertebnc  (fliieci- 
ally  mo<lifled,  the  number  10  j  14,  except  in  certain  e;(tra-tropicAl  and  fresh-water  forms,  which  retain 
the  primitive  liifther  numlRTs;  shoulder-pnllc  normally  develojied,  the  post-temporal  bifurcate, 
attached  to  the  skull,  Init  not  cooesified  with  it;  none  of  the  epipleural  bones  attacheil  to  the  center  of 
the  vertebnc;  coracoids  normal,  the  hypercoracoid  always  with  a  median  foramen,  the  basal  bones 
of  the  pectoral  (ailinosts  or  pterygials)  normally  develojicd,  ',i  or  4  in  numl>er,  hourKla.°H-sha]ieil, 
lonf^er  than  broad;  premaxillary  forming;  the  border  of  mouth,  usually  protnic'tile;  liones  of  the  nian- 
dible  distinct.  Speclee  very  nnmerous,  found  in  all  seas  ex(«pt  those  of  the  Arctic  regions.  Many 
species  inhabit  froth  waters,  especially  in  North  America  and  Kuropc.  Thes<^  fresh-water  forms  are 
apiiarently  nearer  the  primitive  stock  than  the  marine  species  are.  The  Etnmnnidn;  Centrarchiiia; 
an<l  Percid.x  are  the  most  primitive,  and  ap|>arent]y  form,  with  the  Percopiiiilii-  anil  Aphredodiriita;  an 
almost  continuons  series.  This  series,  however,  we  are  compelled  to  break  in  a  linear  arranj;ement 
for  the  puriiose  of  bringing  in  other  series  of  traniiitional  forms,  which  culminate  in  Berycoiih  and  the 
Smailmtkh. 


I.  UBXillnrr  not  shcnthcd  by  tho  prmnbiml  nrunl)-  pnrtiHily  rovervd  by  Ihp  nlKcof  the  latter;  ventral  wtili  iuaci^vnnry 
iiralp  very  Kmall  or  wanlinK;  opefpli:  iiKiinlly  cnittiiK  til  «  spint. 

piMcetWH  when  themr  src  dvvi-lnped. 

c.  Annlnpineaa,  rarely  S;  viTlpb™  M  or  »;  iloml  llnillTMrd ApogonlehlAffidar.  p.  209 

re.  Anal  spinpH  3.  nt'vcr  2  nor  1;  ilonnl  Hn  contlniuniH  or  divided;  vertebnc  24  lo  3%. 
il.  Aiui  fln  nhnricr  than  dnrenl;  heed  ncil  cvvrj'wheTC  oiivorud  with  miKb  sthIok;  pnabxnilnr  ]iart  at  licnil  nut  thnrt- 

eniKl .VrrnnWM-,  p.  219 

iM.  AiulI  fln  wurccly  ithoneT  thnn  doiml  anil  Bimllar  lo  Hi  hmd  and  body  everywhere  envered  nllh  rontcb  xcalee, 

bwly  deep,  piimprcawil PriaeanlliiilB:  p.  227 

in.  MiiTlUary  KlIppInK  for  mmt  of  llii  lentcth  under  the  eilReottho  preorbltal.  nhieh  funnBft  more  or  low  dlBtiiiet  Khmh; 
vcntmln  nllh  an  arcownry  Bcalc;  i^ierrle  nllhout  itplnea. 
c,  Cnrnlvoninii  Hpeeiei-;  tecCh  in  Jiiw"  notHlt  InclBiirllke. 
/.  .Spines  ••!  preinaxill.iry  not  gnatly  prwliiced,  iioi  extending  backward   lo  Ihu  occiput;  mouth  nioderalely 
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g.  V.inurr  Hlthlprth LutmitMir.y.tSl 

Jf.  ^plnwiit  preinaiiUiiry  (jxieniilnR  liackwani  lo1hi>  ."•clpiil.  fothnt  llif  moulh  1h  osn-sdvely  pmtrai'tlli';  liiwvr 

phHrytiEealHWPll  H-paialiKl MrvMir,  p.  I4t 

ff.  UcrbiviiroUK  Hpecics;  nntcrlor  leelh  In  jaw*  Inrinor-llki':  nu  mnlnn  or  mnlnci' Kg^umOie,  p.  24C 

Family  LVIII.   KUHLIID*. 

BiMly  ohloDK,  strongly  coinpresstil;  scalw  larfpj,  filiat<'<l;  lateral  line  cy>mp)et«',  the  tulitw  t<trai)f)it 
anil  oi 'Oil py ill);  the  anterior  hall  nf  tlie  exgxHicil  niirfai-e  iif  thcHt-ule;  miiulh  larti!t>,  iimtraetile;  maxillary 
<':fpnii(>(l,  without  HiipplementBl  bnne;  t(«th  in  jawf  in  villiform  baiKlx;  te<'th  on  vomi'r,  ]>alatinee, 
fntopterytcoiilii,  anil  ei-toptery);;i>iili<;  tnnfriie  Hniootli;  heail  jiartly  naknl;  preorhital  and  pre<i)>t-Tr-1e 
<lenti<-iiiale;  operde  with  2  Hpines;  ftill-rocnibrftne^  separate;  fi  lirani-hioaleiiali':  iweniliibrmnrhiji'  lar>!e; 
Kiltrakcrx  \in\K  anil  wleniler;  iliirsal  fiiiH t'onne<.-te<l  at  the  Imne,  with  \,  M  to  Vi  ravH,  the  xpiixmH  imrtinn 
lontEer  than  the  tuft;  anal  am  much  ilevelopeil  as  the  mft  donial,  with  lit,  10  to  12  rayn;  ihirHal  ami 
anal  liiia  HttinK  in  a  well-i level ojieil  nheath;  caudal  eniaixinat*',  pt-ctoral  DlitiiMily  |ioinle<t,  with  14  or 
\n  myp,  iipgn'r  the  longent;  ventralu  liehind  liatie  of  ix'ctoral,  eloee  together,  with  a  ntront;  Hpine;  ixinte- 
rior  pmceweH  nf  the  premaxillariei'  not  extendinti  lo  the  frontalRi  HU{iraoecipital  biine  exlendini;  fur- 
ward  to  Iietween  the  [lost-frontal  procfssen,  ilsereat  not  extendinpim  the  upper  Hurfae<' of  the  cranium; 
{Mtriftalti  fhort,  without  erest;  jiretitudal  vertebne  with  t^a^l<ver^«  proct-SHex  liehind  the  fourth;  rilw  all 
Imt  the  last  2  tu  4  aesxile,  inHertinl  on  therentrum  liehind  the  trannvenH:  ]>roceBn'H.  {Itouleiiger.) 
Vertebne  25  (10  or  11  ';  14  or  15).  One  jtenus  with  7  or  8  B|K'eie«  inliabitint;  the  racifie  Oi-ean,  ewi>e- 
cially  fresli  and  brackish  watem  of  East  Africa,  the  islands  of  the  Indian  and  Pacifle  oceani*,  and  north 
Australia. 

Qenni  111.  KVHLIA  OUl. 

Body  oblong,  mucb  comprewod;  head  compressed;  mouth  short,  oblitiiie;  maxillary  without  b[1|i. 
pleniental  lione;  lower  jaw  projectini!;  no  canines;  teeth  milieiiual;  pre(>rbital  sharply  serrate;  angle 
of  preo|>ercle  without  stnmg  spine;  gillrakerH  slender;  ]>seudot)rancliift'  large;  scales  lai^,  not  very 
rough;  lateral  line  ilistinctly  arched  in  front;  top  of  heail  nakinl;  iloraal  Rn  dti'ply  iiotcbed,  hut  not 
<livide<l  to  liase,  with  10  slender  spines;  caudal  lunate;  anal  spines  ttraduatinl,  the  fin  short.  (V>l(ira- 
tion  bright  silverj*.  This  genus  I'ontaiiis  2  groups  of  siiectes,  one  strictly  tnarine,  the  other  ascenil- 
ing  the  rivers.    The  Hawaiian  siiecies,  found  in  estuaries,  is  intermediate, 

KtUin  Uitl.  l-ror.  Ac.  NhI.  SrX.  Ptilla.  IWl,  IH  [.eUialn). 

paraaula  Bk-vkcr.  Ncilcrl.  T[}(lwlir.  Iilcrkiindc.  1,  2^7,  IMAS  imartnnalnt  =  emmio)- 

189.  Kuhlia  nutlo  (Cuvier  &  Valenciennes).     "Aliolehilf." 

Head  3.4  in  length;  depth  2.6;  eye  3.2  in  head;  snout  4;  interorbital  ;i.3;  maxillary  3;  mandible 
2,3;  I>.  1.V-I,  11;  A.  Ill,  11;  scales  7-52-12;  gillrakera  25  to  2H. 

Ikuly  oblong,  strongly  compressed,  upp<'r  prriflle  of  heail  nearly  straight;  caudal  peduncle  com- 
preesnl,  ita  <leptb  eijual  to  length;  head  longer  than  deep;  snout  short,  rather  htunt;  nioutb  oliliijue, 
lower  jaw  projecting;  teeth  minute,  in  hands  on  jaws,  vomer,  and  iialatines;  tongue  rather  bluntly 
pointed,  tree  anteriorly;  iliaxillary  reaching  slightly  beyond  front  margin  of  eye;  eye  very  targe, 
irregularly  circular,  its  pupil  slightly  above  axis  of  iMMly,  anterior;  interorlntal  convex;  2  small,  flat 
open-ular  spines,  the  lower  the  lar^r;  origin  of  dorsal  fin  about  over  that  of  veiilrals,  In-hind  that  of 
pei'toral,  longevt  il<irKat  spine  (fifth)  1.6  in  head,  longer  than  anterior  soft  rays;  Imse  of  soft  dorsal 
le«e  than  that  of  anal;  caudal  deeply  forkeil,  lobes  pointed;  anal  spines  grailuatetl  to  the  last,  which 
is  the  longest,  bat  shorter  than  the  anterior  or  longest  soft  rays,  longest  spine  2.5  in  head,  longest  ray 
2.1  ID  head;  ventruls  reaching  three-fourths  distance  to  vent,  1.8  in  heail;  |>e<-toral  1.5  in  heail,  not 
reaching  as  tar  a^  venlrals;  scales  ctenoiil,  4  rows  on  cheek,  those  along  liaws  of  vertiisl  Uns  very 
small;  top  of  head  naked,  al>">ut  12  scales  Iwfon^  ilorKal;  lateral  line  nearly  concurrent  with  rhjreal  out- 
line; caudal  peduncle  compressed,  the  least  width  5  in  least  depth. 


,GoogIe 


208  BULLRTIN   OF   THK    IINTTED   BTATES   FISH    COMMISHION, 

Oilnr  ill  lih',  lirijilit  filvory,  liluifli  on  hack;  finw  iloll  whitish,  tht  (irat  Hurra)  and  caii<lal  narrowly 
eiipul  with  hla<-k;  vetitraif  jniro  white;  ii|i|kt  fini'  a  little  clarker  (han  tower;  irii"  rtililixh  silvery. 

Ycmnjt  exainplm,  wiicn  fr»>sh,  witii  top  of  tu'wl  stivl  whitish  with  wtii-i  lilack  rt'ticulalionx  ami 
marlilinpi  which  t^nd  in  2  dark  Hlripra  alonR  i'i<ie  of  Iwpk  close  to  doraal;  po(t  dorsal  with  aii  inter- 
mH^inal  Htrif>c  of  <liitiky;  i>aiidal  pali',  tnarfine^l  with  <liiRky  all  roiiiul,  th«  bulk  of  the  fin  white. 

(yolor  in  ak'ohol,  hliiiah  l>rown  above,  more  or  Jetw  dusky,  (wpeeially  on  lop  of  lieail;  lower 
surface  of  IxhIv  white,  waHhe<1  with  Hilvery;  vertical  finfi  duRky,  the  margins  of  caudal  and  ilorualR 
hlaekitih;  niargin  of  anal  iialc;  pectoral  iluHky,  with  a  mediati  yellowish  spot,  axil  diipky;  ventmls 
whitish;  insirle  of  );ilI-oi>enintt  and  axil  of  |Hi'torat  iluHky. 

This  lH>anlitul  finh  was  ijuite  eoinnion  in  the  streams  and  hrackish  water  on  the  iclanilH  of  Oahti 
and  Ihiwaii.  Numerous  spf-cimeiiH  are  in  the  eolliH'tionH  from  Ilonohilii,  Moanahia,  liccin,  Waialna, 
Hilo,  anil  Kaihui,  and  numlien)  were  olitained  a3mi  by  Dr.  .Tenkins  and  by  the  Allialroai  at  I'liako 
Bay,  Hawaii;  llanalei  Ilay,  Hnleia  Kiver,  and  Waimi-a  Uiver,  Kauai;  l^yp^n  Island:  and  at  Station 
:m4  on  the  soiilhem  ci<iu--t  of  Molokai. 

Thespei'ies  attains  a  len)rtb  of  8  to  lOinehcs,  though  mnst  of  the  examples  seen  were  smaller;  a  very 
attractive  little  ti^'ll,  possewin^  many  of  the  habits  of  our  snnrislies  and  lutflses,  dwellinj;  by  preferenit> 
in  the  riinuinfc  fresh-water  slrennis,  where  it  may  Ix-  found  in  nuinlxTs  in  the  dee|>er  ixmis.  It  ix  a 
KiKnX  fiXMl-fish,  takcH  the  hook  readily,  and  ihsh-si^i'  tniuie  iiiialities  of  no  mean  c>riler.  As  a  |>an-fiNh 
it  rankfl  with  onr  s|>ecies  of  l^immif  anil  RiijHniKitit.  The  siiecim  is  of  very  wide  distribntioii,  havinjc 
l)e<;n  ree<)nlecl  fnmi  South  Afrii'fl,  the  Kast  Indies,  Australia,  many  of  the  isiatidn  of  the  S<iuth  Pacifiit, 
the  Hawaiian  Islands,  and  many  other  localities. 

f>ub'a>na/alTiivii-r  A  Vii1<>TK>ii-nnn>.  IliM.  Nnl.  t^>i»i..  Vit,  47»,  1K3I.  MiKvia  Rivet,  Tahiti. 
IKilet  <«-<t«  U-wnn.  Vny.  <'^«|iiilte.  ZikiI.,  II.  -tai.  pi.  la.  \ta\.  Tihitl. 
Oif(f»  ?™™>™»  JfiiyiiH.  Zool.  Voy.  KpmIc.  17.  IMi.  Tiliiti. 

nulfi  marginalHi^  nniillirr.  Viivhe  Apt  Sflilw.'.  -It.  1-173  ISiinialra,  Jnvn.  Ambiiynft.  Fiji.  Bopfi-ly  iHlnnibi.  Rimhiini  Islsnils. 
(iilU'rt  IhImkIii.  KhwhIUii  Ii>IhiiiI<):  Dilntlier.  Kep.  Sbnra  Vistie^  rlmllt'iiKPr,  Zih>1.,  I,  jurl  VI.  M,  ]>»U  (Hllo. 
Ilmiolnhi), 

iltHt  VBt.  muiMrrnrii:  SIplndBchner,  Bellriliio.  V.  in  RlUb,  Ale.  Wtm.  Wii'ii.  LXXIV.  IHTR.  VIA,  Scadwich 

imiHt,  Slnvtx,  Bull.  I'.  R.  N.  M..  Ni>.  7,  71.  INTi  (Wnliiliia.  HhIiu). 

>  Vbi,  l>nir.  L<iin.>ii>r.  X.  R.  Wiiliii.  IX,  l>»l.  39ii.  Quecoiland.  Auntnlta. 

-fmi*/>  Klfinilaciiner,  Hllzh.  Ak,  Wlw.  Wlpl>.  XCVI,  iw;.  .v..  (JsHiidnli'li  iKlnnilji). 

iili'ninT.  <^l..  I.  M.  inWi  (N«ulli  Afrim;  MnnrfUii»:  K.i'lriin"-^:  Fiji  Miiii'li';  VitI  l.rvii,  Talilll;  naicnlian 

Hili.l;  Sli-ir.biPhncr,  lii-iil;-,  Ak.  Wiw.  Wieii.  LXX.  I9U0.  4KU)liHii)lulii  i:  i^-wlf  r.  I'rw.  Ar.  K«l.  Hi,  Itilln. 

I  HauaiiHii  IxIhikIk);  Jilikinn.  Hull.  t'.  S.  Vi'Yi  <-i>mm..  XXII,  iWi  {Hvpl.  a.  iyiO>,  14T  tHoiKilulii):  Sii>-der, 

Inn.  lu,  IWi),  !i!S  (IliiwatUn  Inlamlfi:  Layxaii  IkIkikIi. 


160.  KuMia  tsBuiura {('nvier  1%  ValencienneR) .     Fin.}!!. 

D.  K,  9  to  II;  A.  Ill,  10  or  11;  scales  ."v-W  to  S-VIS  or  14;  depth  2.75  to  3  in  total  length;  heail 
3.5  to  IlOti;  snout  O.OIl  diameter  of  eye,  which  is  2.(>ll  to  3,25  tiinci'  in  lenirth  of  hcail,  and  etpials  inter- 
orbital  width;  lower  jaw  projectinR;  maxillary  extendinK  to  l)elow  ant^-rior  l)onler  or  anterior  thtnl  of 
eye,  the  width  of  itH  distal  extremity  0.25  tuO.Mdiameter  of  eye;  cheeks  and  op<-n'li>fl  with  larKe  ctenoid 
scales;  angle  an<l  lower  border  of  preoperele  finely  <lMiti<!ulateil;  lower  o|>eivular  spine  stronji;  25  or 
2R  Killrakera  on  lower  |>art  of  anterior  ar<;h;  dorsal  oriKinatint;  just  behin<l  vertical  of  axilla;  fifth  or 
fourth  and  fifth  s])ini<s  lontcest,  O.ti  to  O.Ai  length  of  heail,  longer  than  anterior  soft  rays;  tenth  spine 
longer  than  ninth,  as  long  as  third  or  a  little  shorter;  pei'toral  O.lUt  length  of  hea<l;  ventral  a  little 
shorter,  reaching  anus,  or  not  ipiite  so  far;  anal  ae  long  af  or  slightly  longer  than  its  distance  from 
caudal;  third  apine  a  little  longer  than  second,  as  long  as  tenth  ilorsal;  cautlai  deeply  forked,  mi<lille 
rays  0.*l  to  0.4  length  of  outer.  Silvery  bluish  gray  on  liai-k;  top  oE  soft  ilorsal  blackish;  caudal  with 
5  bla<tk  bands,  one  along  the  middle  rays,  and  two  {mil?  converging  jxisteriorly. 

This  s]HH:ifs,  common  among  lava  rocks  in  the  south  seas,  was  obtainiil  in  IK8I  on  Joliiiston 
Island,  south  of  Hawaii,  and  reconliil  hy  Smith  A  Swain.     It  is  common  at  .'Ntinoa. 

lMlrtlri>Umt.>i\\et  &  Valmcicniies.  HM.  Nal.  l-oist.  III,  lU,  tH?3.  Java:  BkTkpr  Vcrh.  Itawv.  Gen.,  XXIJ,  is<9.  Pore., 

49  (niinitiiiiRl;  liimlhcr,  CaL,  I,  2li;.  IHTia;  Kncr.  N<ivnni.  KIh'Iic  -17,  IH«L 
ivrra  'ii^Hfni.  Kiiiiii'tl.  l^iih.  (\-vlnii.  pi.  XXIt.  IKU. 

DulnlHBwiii.  I^'tl■^!•.  Mon.  Birl.  Ac.  IiVi,  •l;t'^  iMinHDiUqiiPK  <iilnllicr.(M..  I,  27U.  1K.'iS. 
/>ifb>urt,^HrrHi.  KliiiiitlnKPr,  V<>rii.  w»l.-1icil.<i.')'.  Wlcn.  XX.  INTU,  T:I>I;  illliitlicr,  KI>>'lii'ilcrSiidwc,  ^>.  pi.  XIX.  lig.  C,  1873; 

IM)',  Fl>h.  lull.,  a.  pi.  XVIII.  UK. ;!.  Ix-'i.  und  FUdiih  IimI..  Flxh,  I.  UX,  lUKV. 
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WamiiopMi(iniJ»ri».  Biwkvr,  An-h.  N'pi'tI.,  Vlt.  IRTJ,  374  (.THvn    sumHlml;  Alias  Ichlh..  VII.  110.  pi.  CrcXLV.  IIr.  .s,  IsTi; 

IJ»vb;  Siiomi™:  Buroi. 
nira-lal'iliniiurui.  fileekpr.  Nedvrl,  Tijdwhr.  Dterk.,  IV,  IS73,  139. 

A'«AWifiri.i"ra,  SmlthASwain.  Pror.  I'.  S.  S.  M..  V.  ll«.MBi(Jnhi>sHin  iKlanrt;  .l«vii:  rhimsc  Sr.i:  Snmnlrut, 
.Hgronoru'i  argfHUui.  Klunzlnger.  Pk>rhe  dec  mth.  Me^r..  \».  1)tKI 
KsUia  argt  JonlBii  ti  Bollnwn,  Proc.  t<.  il.  Xnl.  Mus..  XII.  li-9,    1.'i9.  Chalham   Iiland,  Qalapagoa  Archipclaco;  Ji>t- 

dnn  A  Elfenroann.  Bull.  V.  S.  Flub  rnmin..  VIII.  lM»  ilxVOj,  4I». 


Family  MX.  ApognnkhthyMic.     The  Cardinal  Fishes. 

Boily  ohlong  or  plon|(al*,  wimelinieH  <'oiiiprf8!<e>l  and  elevaleil,  roveiv<l  with  rather  larvi'  wHief, 
which  are  striatf^  anil  cU'rioii),  or  I'ciiiietiiiK's  i-yclnicl;  I'lifek.^  Hi»ly.  latpral  line  I'lmtiniiniiM;  eWU  of 
mimth  wide,  ohIi(|iie:  villif'inu  tei'th  iiri  jhwhhiuI  vnincr  uiiil  Hdtiietiiiies  riri  imlatiiii'i';  canines  aome- 
times  prewril  (teeth  wantinj;  in  Iire)t)iuitUiinii);  iireiiprrcle  witli  a cfinilile  ritlfte,  ilHeiige  entire  or  Hlitchtly 
serrateil;  oiiercular  cpinB  little  (ievelojHiI;  Inner  pharynftealw  RejiarHle,  with  fliarp  teelh;  psenilo- 
hranohiif  prenent;  liranchi'wteicai"  K  nr  7;  ilon^l  flnn  well  eegiarateil,  tlie  lirxt  uith  R  toil  rather  Klning 
)<pine«;  noilorHal  sheath  or  furro*;  una!  fin  short,  iisiially  with  2  Hpitiec,  wHnetinien  with  :i  or  4;  ventral 
fins  thnra<'ir,  I,  S,  withcmt  axillary  scale.  Small  fiwhesof  (he  Tropica,  fcpei-ially  abundant  in  the  Ea»t 
Indies,  some  of  them  in  fresh  waters,  most  of  them  in  rather  deep  Haters.  Color  often  hright  reil. 
Generk  ahout  15;  spei'ies  al>i)ut  KJO. 

The  family  ie  represented  in  .lapan  hy  at  least  8  species,  and  notwithstanding  their  miall  size  they 
have  great  importance  as  fixKl-lisheH.  In  the  HauHiian  Islanils  we  know  9  S|iei'ie>i,  all  of  them  Riiiall 
*nd  only  2  of  any  importance  fur  focKi.  The«!  fishi-s  are  most  abiimlant  among  the  eoral  rocks  ahout 
tropii^l  islan<ls.  Many  of  our  most  interesting  specimens  olitaine<l  at  Honolulu  were  stn'nred  hy 
breaking  apart  rnatMeu  of  dcail  itoral,  in  the  interstices  of  which  they  take  refuge. 

a.  (-anine  Ictth  none;  leelh  all  miniitc  or  vl11I[urlD. 
6.  PTvoperple  wllli  marginii  entire. 
r.  Teelh  <in  vomer  and  paladni;*. 
rf.  Ijileral  line  complete  anrt  well  developed JWioiiwm,  p.  210 
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Oflnni  lis.  MIOKORirS  Krafft. 

Thi."  ^iitia  iliRere  from  Ami'i  only  in  hHviiiK  the  |irti>iH'rde  entire  at  all  ages  and  the  lateral 
line  eom|ilete.  The  tyjiical  siw^'ics  {IuiuiIiik)  huM  the  l>iHiy  very  liei'p  and  I'oiupresHetl  and  the  doreal 
Kpinee  el<>vnted.  Si-alen  laiye  (20  to  2I>)  and  weakly  clunuid;  dorsal  spinet;  7  in  typical  Bperies,  the  soft 
dorsal  and  anal  with  11  to  13  rays. 

Stuall  tishef,  similar  in  haliilH  to  the  spei-ies  iiF  Aiiiin,  Fwi,  and  Apngiinicbthyii,  found  in  trojiical 
feas  in  sandy  Imys  or  anionic  i^irals.     Several  B|iedes  known. 
Mimiorut  Krefll.  I^t.  Zik>I.  Sim'.  LuikI.  IMIT,  M'J  {luunitt). 

lei.  HiouoruB  waikiki  (Jonlan  A  Kvprmann).     Plate  2^." 

Head  :'.4  in  \enff.\\:  <lepth  :!;  eye  3.2  in  heai);  snout  i.V,;  inlerorhiUl  R;  maxillary  2;  D.  vn-i,  ft; 
A.  II,  7;  scales  2-24-,'). 

Body  short,  Btont,  and  eompres^i;  dorsal  outline  utronjily  art'lied  from  tip  of  snout  to  posterior 
liast-  of  M)ft  dorsal;  ventral  outline  eomiiarativeiy  slrai);ht  from  tip  oC  mandihle  to  orig;in  of  anal;  vent 
immeiliately  in  front  of  ori);in  of  anal;  caudal  jieduncle  di-ep  atid  eonitiret^eeil ;  head  rather  lar^re; 
mouth  larjte,  sli^chtly  ol>lu|ue,  jawe«<[iial,  maitillary  reaehin)E  |H«jterior  edgeof  puj^l;  eye  rather  flinail, 
sliilhtiy  hIm>v<^  axis  of  txidy;  inlenirlntal  space  narrow,  little  convex;  opercular  and  preorhital  Iwnes 
entire;  a  liand  of  sniail  villifonn  teeth  in  each  jaw,  and  on  loiner  and  jialatines;  tins  modeiale,  ori^n 
of  spinous  dorsal  nearer  Inise  of  last  soft  ray  than  tip  uf  snout;  Hrst  dorsal  spine  very  short,  second 
about  half  leni;th  of  third,  which  vt  equal  to  eye  and  snout;  Imhc  of  soft  dorsal  eigual  to  ileplh  of 
caudal  |ie<luncle;  lonftettt  dorsal  rays  2.2-')  in  heail;  caudal  nmndeil,  its  length  1.75  in  head;  origin  of 
anal  slightly  posterior  to  that  oF  soft  dorsal,  its  longest  rays  2.4  in  head;  ]>eclorai  slender,  reaching 
past  ori)cin  uf  anal,  its  length  l.ri  in  head;  ventrals  short,  liarely  reaching  origin  of  anal,  their  length 
nearly  2  in  head:  scales  lar>;e,  weakly  ctenoid,  Hnn,  and  ttoniewhat  deeper  than  long-  lateral  line 
strongly  develo|"eil,  following  outline  of  Iwck  until  under  last  dorsal  ray,  where  it  curves  downward, 
followintc  middle  line  of  caudal  iieihincle  to  Iwse  of  camlat  lin. 

Color  in  alcohol,  head  and  l)ody  rather  dark  hrownisli,  a  lighter  crossband  around  Ihidy  at  nape 
anil  across  o)>en'lefi;  another  light  hand  surrounding  Wly  l)t'tween  the  2  dorsal  finr';  'i  ilark-hrown 
lines  nuliating  from  the  eye,  the  fimt  downwanl  across  cheek  to  lip  of  maxillary,  the  second  backward 
across  che<-k  towani  1>ase  of  pectnnil,  the  thinl  upwanl  and  Imckward  to  origin  of  lateral  line,  spinous 
dorsal  blackish,  espev'ially  on  lust  spine;  soft  dorml,  anal,  and  caudal  <lusky,  narrowly  (!dged  with 
white;  |)e<:toral  jiale,  cromeil  by  alsnit  li  ol)ecure  brownish  cnjsvliar^;  venlrals  black  or  very  dark 
brown,  the  outer  raya  Momewhat  paler. 

The  alMive  description  is  liaseil  u|»)n  the  type,  No.  5(Ki9,  I'.  S.  N.  M.  (field  No.  20),  a  specimen 
1.5  inches  long,  olitainerl  from  the  coral  rix-ks  in  front  of  Waikiki,  near  llonohiU),  August  22,  1901. 

This  S|)ecie8  is  relaleil  to  it.  iiliihit  of  ihe  coast  of  Florida,  from  which  it  differs  markedly  in  color 
and   in   the  more  slender  Ijody,     Only  one  spei'imen  was  ohtaiiu'd   by  us.     Other  ppeeiniens  were 
ohtaineil  by  the  AII)alross  at  Stations  ^(872  and  387t!,  lietween  Maui  and  l.anai,  ni  2H  to  -l;i  fathoms. 
A,H^mirlitligt  .mdiWJnrlBi.  A  KvcnnHim.  Bull,  f,  S,  Fwli  Cciinni.,  XXII,  IWi  (Apr.  II,  lUM).  17V,  W»ikikl,  Oahu  IHanil; 
Snyder,  op.  ci(.  (Jan.  IB.  I9W),  ^X  <  llKwaiiaii  Ii'LBii<l>). 

OanDi  120.  70A  Jordan  A  EvemiBiin,  new  ^niu. 

Fim  Jordmi  &  Evurimidn,  new  rchuh  ( ^^m•^lTm  lirwhn  grainmnfl. 

This  genus  differs  from  Aiiiiii  only  in  the  character  of  the  lateral  line,  which  isdevelope<i  only 
on  the  anterior  ]«rt  of  the  IhkIv.     The  |jrco|ten-le,  as  in  Mionorux,  is  without  serration. 

Si'Veral  K[>ecieH  iiccnr  in  crevices  of  iiiral  rock  in  the  South  Heaa.  All  of  them  are  of  very  small 
siKe  and  M)me  are  lirightly  colored,  several  of  them  with  a  conspicuous  black  car-sjHit.  This  genus 
differs  frciiii  Aimij^iiifhUiiji'  in  having  {lalatine  teeth.  Fo  is  the  Samoan  name  for  fishes  of  this  family. 
Fitd^rki  .hmlMii  A  Kv.Tin«nii.  Bull.  V.  s,  Ftsli  Conim..  XX1T,  IWJ  (.\|.r,  11,  1U03),  ISI)  {nurilm). 
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162.  Foa  brachjrgTiitntna  (JonkinH).     Fi*;.  »2. 

Hraii  2.5  in  length;  depth  2.5;  eye 3.5  in  heail;  snout  4.2;  iiiterorbital  4;  maxillary  2;  D.  vn-i,  9; 
A.  II,  8;  HcaleH  2-2i-:!. 

Boily  sliort,  lieeii,  and  com  prosed,  dorsal  and  ventral  outlines  syniinetrical;  head  rather  lai^, 
conic;  iiioulh  laiye,  jiuiiierately  obliiine,  jawM  e(|ual;  maxillary  reachinf;  piwterior  bonier  ot  pnpil;  eyp 
large,  »<liglitly  above  axis  of  boily;  caudal  ]ie<ltincle  cotnprei'Scd,  twi<v  hk  deep  an  thick;  najie  winie- 
nhat  eleval4><l,  the  profile  sliglilty  t'oncave  above  and  back  or  the  eycH;  iiiHrri'lcB  mid  preorhital  I'niire, 
without  tt<eth;  iiiiniiU;  villiforiii  teeth  on  jawa,  vomer,  and  t>alatinet<,  mine  on  toiiKue;  vent  imme- 
diately in  front  of  origin  of  aiiat  fin;  scales  lar^ie,  weakly  ctenoid,  imidenitety  linn,  deeper  than  long; 
2  scales  in  front  of  dorsal;  lateral  line  incomplete,  lieginninj;  at  upper  edge  of  gill-<i|>eninK  and  <-easin|i; 
nnder  front  of  lioft  dorsal,  nnml)er  of  jHjres  aliont  iO;  iHirex  rudimentary  or  al)iH!nt  altj>gethLT  on  i)0)i- 
lerior  half  of  aide;  tins  rather  lar^-;  first  <lorsal  npine  very  fhort,  it><  l>asc  midwHV  iH'tweeii  tip  of  tinont 
and  t>aM?  of  last  «>ft  ray;  longest  dorsal  spine  almnt  2  in  heail;  soft  dorxiil  well  KetiHrate<l  from  Ihe 
spinous  |iaH,  its  rayu  about  1.9  in  head;  caudal  ronnde<l,  itK  length  1.7  in  heaci;  anal  tmiiiediulely 
under  soft  dorual,  ib)  rays  l.il  in  hea<l;  pectoral!!  ptnall,  e<jual  tu  snout  and  eye;  ventisls  nliorl,  nut 
reaching  anal,  a  liltle  ahorter  than  pectoral. 


Flo,  »i.—Fba'bnvhg!jramnfi  (Jimkttinl;  trom  Ihu  lypp. 

Color  in  life,  plain;  pecloral,  light  rosy;  cioreal,  caudal,  and  anal  yellow;  \entrals  dusky. 

t.V>lor  in  alwihol,  runty  yellowish  brown,  opercles  and  side  with  more  dialinct  brownish  hlotfhc^; 
pplnouH  dorsal  dark;  venlrals  dark;  other  fins  jiale. 

This  speties  resembles  AjKUjimirhlhijii  tmntne  of  Cuvier  &  Valenciennes,  which  is  the  type  of 
AfnigoHichiliyi.  A.  nu ri(«»  has,  howe\er,  a  large  black  opLrcular  sjiot  b.irdereil  by  a  pale  line,  and 
the  tinH  inottW  and  banvl.     Dr.  Sire* ts  records  it  fnnn  Honolulu,  which  is  doubt h'ss  an  error. 

Fint  bmrliggramina  reaches  a  length  of  ab">ut  2  inilu-  Three  specimens  were  obtained  by  us  from 
among  eoml  rocks  near  the  Moana  Hold  at  Waikiki  and  another  at  IJilo,  A  single  si>ecinien,  the 
ty{>e  of  tlie  species,  was  ubtaineil  h>  Dr  Jenkms  at  flonolulu  in  18H9,  and  others  by  the  Allnanna 
at  Honolnhi,  at  sUtiona  3K4T  and  384tl  on  the  sonlhem  toast  of  Molokai,  and  at  stations  3872,  387:!, 
3875,  and  3N76,  lietween  Maui  anil  Ijinai,  in  23  to  73  (Kthoui'' 

.lp.-j..NU«raiu.,Slrww.  Bull.  U.S.  S^t.Miiji„\i.  7  71  isn  liicmnhiUn    not  (if  CuvIt-rA  Valend.-iim'S. 
FlitHcrin  bnukygramiHut  JejMtK.  Bull.  U.S.  I'lsb  (.lunm    Wll   l-JO'.;  |<k]i(  £1,  IDU3).  417,  lig.  1".  Honolulu;  Snf<li-r,nl>.rll. 
iJan.  19,  IWM),  526  (liawaiiau  Island^i) 

0«BQ«  lei,  AKIA  Oronow. 

Boily  oblong,  compressed,  covered  with  large,  ctenoiil  Bcales;  lateral  line  continuous,  with  20  to 
3<l  scales;  heaS  large;  month  wide,  oblique,  the  maxillary  extending  to  below  middle  of  the  large  eye; 
rilliforni  teeth  on  jaws,  vomer,  and  usually  on  palatines;  no  canine  teeth;  preopercle  with  a  double 
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riilge,  the  mliK  sHnewhat  perrate,  at  ipaat  in  the  young,  l)econiing  entire  with  age  in  eome  species; 
opercle  with  a  ppine  liehinc) ;  gillrakern  rather  long;  doreal  spines  6  or  7,  strong;  second  (ioreal  remote, 
ahort;  anal  with  2  a:nws  ami  »  or  0  noft  ray?,  the  eecdtnl  mnt-h  the  longer,  the  soft  part  eimilar  to  the 
BofI  dorsal;  pectorals  and  ventrals  moderate;  vertebrje  ll-i-l4=25.  Warm  seas;  thespeeiegnuoieroug. 
The  speoiea  are  much  alike  in  form,  Imt  differ  greatly  in  markings,  the  ground  color  being  ueually 
bright  red  or  reitdish  silvery.  The  [irincipa!  gron]>.j  differ  in  number  of  dorsal  epines  and  in  the  form 
of  the  eaudal.  Most  of  (he  Pacific  speeies  l>etong  to  Ihe  suligenns  OKhirhlnrhiie,  wliile  all  the  Atlantic 
spei'ieri  belong  in  the  snligenuH  Affgiiii. 

HrHiuUronnw.  Z.»ph.vl..m.  ITIU(«afHrrc»>i>i^  (1111.  Pmc.  Ac.  Nut.  S<-l.  PIiIIh.  1W2.  237  |/'"''A^f>). 
^pojjonUH-spMi'.  HW.  Nal.  Pciiw..  m.Jll,  IWl  iviib'r^imh.-.iiu,. 
Otbithinrkat  Lac>i''pi'ilc.  HIM.  Xdl.  Polffl,,  IV.  U.  IRW!  IfitHri'H.  a  sp.i-if»  Imm  the  South  R«u'  «tth  »  dorMl  Bpint*  anil  » 

durk  i-rnK'-lMnil  nt  hnxe  of  mulall. 
Monopriaa  piiey.  Mi-mnrJHK.  II.  Va,  WSR^^ {innnilalKt) . 

ltUtlap^>3on  KlunilTDtrr.  tfynniwlx.  Fiiwhe  <lr»  mllien  Heerea.  in  Yeiluru].  (leiells.  Wlen,  I.  715. 1S70  Urtnalug). 
a.  Picnprnle Klmrplf  scmlc nn  poHliTlor nurRiii  only,  tlip  anterior edgrx smimlli  <ir merely  roughlsti. 

6.  Btidy  withflorVlcinntlinIinnlniur«ofl)twli»iKit*t>nnltwrtM1nflline>' macaiijem. -p.  in 

(*,  Body  Willi  S  InrtUlinct  durk  lianils.  none  n-aclilng  Ihe  v.'iitral  siirlnre crr™«ni.t,  p,  213 

an.  PreopfrcK'nhHryilyn'mtteiin  boih  mniiclni:  lioily  wii  hunt  riiirtinrl  roHtit  n(  apou, 
r.  S«v>iidi]nniil  Kpino  not  Ihe  Inntti'i'l;  i-iiinr  not  bri([M  reddish, 

d.  CaudHi  fin  williom  bim-li  cre*-i-ni mi/dtri.  p.  2M 

dd.  A  bnHid  blai'k  creiH'enton  bB»e  nl  rniidil  (in.  the  homfi  exlendlnn  lu  tt pa  <>F  outer  rays mraefema,  p.  21S 

re.  Second  drirwl  Kplne  IodbwI;  I'olor  oI  tMidy  tirighl  redrtijili ctylhritta.  p.  217 

163.  Amia  tnacuUfera  ((iarrett).     Fig.  K.1. 

Heail  2.5  in  length;  depth  2.7.');  eye  3,2  in  head;  snout  4.2;  maxillary  2;  interorbital  4;  mandible 
1.6;  D.  VII  (-vtii}-i,  9;  A.  Ji,  8;  wales  3-24-.'>;  gillrakers  about  6  (-  1-5,  long  and  oompreRned,  lilaments 
short,  the  longest  smaller  than  the  longest  gillrakeiv. 

Body  short,  ile^p,  and  moderately  eonipretweil,  the  greatest  depth  less  than  length  of  head;  catidal 
peduncle  rather  deep,  \Ut  \imhX  depth  '2.n  in  Itead;  head  ixiinted,  longer  than  deep,  eye  and  poelocular 


F]Q.  ?a.—Amia  uinru/tfrro  (Garrett). 
part  equal  to  its  depth;  eye  wry  larjje,  anterior,  much  greater  than  siiout;  int«rorbital  flat  with  a  low 
meilian  ridge;  up|KT  rim  cif  orbit  not  projecting  above  the  profile  of  hea<l;  anout  pointed;  iaww  aub- 
e<iual;  maxillary  extending  nearly  to  pinik-rior  inarKin  of  pupil;  teeth  villifonn,  in  bande  on  jaws, 
vomer,  and  palntincK;  tongue  fundi,  nmnilcd,  thin,  ancl  fn-e;  mouth  larRe,  oblique;  bonea  of  the  head 
cavernous;  posU'tior  margin  of  preoyiercle  and  edge  of  sulxirbital  finely  aerrat*;  anterior  margin  of 
preopercle  simply  rough;  origin  of  spinous  dorsal  over  base  of  pectoral,  third  spine  enlarged,  2.4  in 
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head;  origin  of  soft  ilorsal  Hlij^hlly  anterior  to  tirigiii  of  aim],  ioiitcext  ray  l.T  in  hea<I;  caiiilul  deeply 
eniareinatf ;  longeHt  anal  spine  3  in  lieail,  longeft  ray  L7f>  in  heail;  pei-l<irai  lon^,  reai-hini;  tti  above 
bane  of  Ki^cund  anal  ray,  longeHt  ray  1.6  in  lieaii;  ventral^  reai'liing  nearly  to  origin  of  anal,  1. 75  In 
heail;  s;«leM  larije,  finely  ct«noi<l,  dei'iiJuoiu>,  4  in  front  of  (ioraa! 

Color  m  life  of  au  example  (No  5162}  5  6  nicheu  lon^,  bixly  very  pale  purplisli  ^ray  bellv  pale 
orange,  head  duskj  reddish  orange,  with  purplish  tinge,  6  or  7  rows  of  pale  lilaik  wpiitH  longi- 
tudinally on  bodv,  the  upper  one  o\er  a  part  of  lateral  line,  spinous  dorsal  orange  red,  with  may 
tinge,  Becund  spine  delicato  purple  second  dorsal  same  color  as  first,  lauilal  same  (nlor  as  dorxat, 
except  ltd  upper  and  lower  edges  blatkish  and  its  tip  somewhat  blatkuh,  anal  hnght  orange  Mith 
reddish  shaile,  tip  blackieh  \entrah  same  ae  anal,  but  bright«-r  and  the  ti|>s  hIaekiHh,  pectoral  same 
as  dorsal,  but  unifonnly  paler;  posterior  third  of  ins  bngbt  y<-lli>w,  with  greenish  reflections  mottled 
with  blackish -violet  marks. 

Color  in  alcohol,  light  brownish,  paler  lielow,  siile  with  a  series  of  aUjut  8  horizontal  lines  made 
up  of  a  serieti  of  rather  !ai^,  distinct  dark-brown  sjHits  on  the  centers  of  the  sciiles;  the  line  iinnie<ti- 
ately  aliove  lateral  line  and  the  tliinl  one  lielow  it  most  distinct;  in  some  i-ases  the  kihiIh  cualea-e, 
funning  continuous  lines;  top  of  head  dusky  ulivaceoiis;  cheek,  ojwrrles,  and  lower  jaw  densely  I'overed 
with  line  brown  puni-tnlations,  s:iine  of  those  on  preopercle  slightly  larger  an<1  blacker;  an  obscure 
dark  bar  from  eye  to  gill-opening;  br<>ast  pale,  with  a  few  olisclire  bniwiiisli  pint ct illations;  Imse  of 
pectoral  dusky;  a  large  blat-k  blot^'h  at  liase  of  caudal  iieiliinclc;  dornals  mid  caiidiil  siiiuewliat  clusky, 
other  Hns  (lale. 

This  speciefl  attains  a  length  of  almut  (i  iwhes  and  apiiears  to  lie  con 
Islands.     Our  collections  contain  niitiieroiis  spi'i'iniens  from   Honolulu  a 
secured  it  at  Station  387.^,  I>etween  Maui  ami  l.anai  in  :t4  to  C'i  fathtmis. 
ApogmKiMruli/eriuUiinett.  Pioc.  Cn].  Ac.  Nat.  Sri.,  Ill,  IMS,  tl»,  HawaUan  Iilands;  (lilnlher.  Flwhe  il«r  liudiiei^,  I, 'JO, 

pi.  XX  tig.  C.  1873  (Haa'iilliiti  l>lsiidHl:  SIvlndiwIitK^r,  IH-nlu.  At.  Wif.  Vflen.  LXX,  IVUO.  4M  ILayxati):  Jenkins. 

Bull.  t'.  S.  Fish  ComiD.,  XXII,  IftU  |Sepl.  £1,  leosi.  44»  (Honululii):  Hii>-d;>r,  op.  ell.  (Jan.  1».  13M|,  526  lAlbsIron 

SUIion  SSlb.  between  Haul  and  Lsnnl). 

164.  Amia  evermanni  (Jordan  &  Snyder).     Kig.  Hi. 

Head,  exchisive  of  opercular  flap,  2.7  in  length;  depth  3.2;  depth  of  caudal  peduncle  2.7  in  head; 
eye  3.5  in  head;  snout  'i,.^;  maxillary  1.H7;  interorbital  Hpa(«  6.25;  D.  vi,  [-H;  A.  ii,  H;  pores  in  lateral 
line  25;  Br.  7. 


Head  conspicuously  large;  snout  poinled;  mouth  tai^,  the  maxillary  extending  to  a. point  mid- 
way between  pupil  and  posterior  margin  of  orbit;  interorbital  space  concave,  viewed  either  from  the 
side  or  from  before,  its  width  equal  to  thatof  po!^te^iur  e<lge  of  maxillHry;  e<lgeof  suborbital  and  lower 
«dge  of  pieopercle  witn  lar]{e,  thin,  membranous  Haps;  anterior  edge  of  preopercle smooth;  upper  part 
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-K-liTior  (ilge  finely 

wrraU-l, 

T..ctii  villir-.r 

III,  in  bnmd  1ian<lH  on   the  jan'»,  a  V-phapctI  )>aU-h  on 

viiiiier,  ami  in  narr( 

,w  ]>awU  • 

;  RillralnTHf>      Ifi,  thelenjrthof  tht'lonttestf.mtoiiie.l 

HI'!"  ill  longilti'lina!  ■ 

iliunictiT  1 

■f  eye;  i»k'inl(ili 

irsiiciiiii'  |ir(>si>nl. 

Uead  nake^l,  i-xi,-]. 

I  ..n  inter 

i-jM'n'lp,  |jnii]K-i 

nip,  and  iipjHT  jiart  of  opcnie,  wliere  there  are  n  feu- 

hiiVi^  )imoi>tli  )i<ii1i'!<;  wali^  of  ImkIv  (-tenoid.  tho  iiiimbiT  iii  a  lonfjitiKliiml  m-riea  imnieiltately  HlM>ve 
the  lati'nil  lino  ■'i4,  U>twi'en  lalenil  line  ami  r-iiinon!!  <li)nvil  :t,  lietwecn  laleral  line  ami  anal  15;  laleml 
line  c'oiiipU'tJ',  il!"  curve  cliisely  fnlliiwinu  Ihat  "t  rlorwil  cnnlntir  of  hoiiy,  locateil  on  niiilille  of  caudal 
]ie<liiiirle  ]KWteriorly.  Thini  ami  fotirlh  ilorwal  spineH  loiiitei'l,  2.7  in  heail;  fjrwt  ami  cixtli  of  eqnal 
length,  lialf  nu  lonRjis  the  tliiril;  HHlijrhl  Hiiace  iM-tw-i-eii  ilonials,  the  ppiner' wlien  ile|irsw«Hl  jiisl  reaching 
Itaxe  of  weonil  ilorful;  Hpiiin  r.f  w-eoiiil  donial  mciiHnrinj!  S.IO  in  heoil;  Innaeft  ray  1.K7:  rliHtiiiice 
lielweeii  !<oft  iliirsal  ami  \»^c  of  ciinilut  e<{iuil  lo  wiilth  <ir  )<]ia<^  lictween  anterior  inar^n  of  eye  aixl 
IHiHlerior  eilKe  of  opercle:  nrt<l  anni  ppine  miiiiile,  the  nvoiiil  3.'>  in  length  of  head;  lon|j;est  ray  '2; 
ventral  reaching  a  |H>i)it  midway  Ix'twii-ii  anal  iip(>ning  and  lia.'e  of  anal  fin;  pectoral  lin  nilher 
|ioinl<><l,  ilH  tip  reai-liinji  a  vertical  tlironjrii  middle  of  anal;  eaiidat  torke<l. 

In  alcohol  the  I'olor  ix  very  lif-lit  (in  lite  i.r.iUl.ly  n-.i).  the  IknIv  with  5  rather  indiKtinfit  dark 
lHindi<,  none  of  which  n-uchcs  the  vi'nlntl  nnrfacc;  the  first  on  najx',  xeeonil  trianffiilar  in  shajie, 
extending;  rnim  Imfeof  >i]iinon!<  domtd  lo  near  middle  of  iHxIy,  third  [uiKiinf:  from  iiase  of  Mi'ond  dorsal 
to  n  point  near  1)Bse  of  anal,  the  fonrth  loiiitiil  just  Ix'hinil  the  Ke<-ond  (lorval,  ftflh  at  ]<aiv  of  caudal; 
a  narrow,  duskv  l>and  jinwin):  from  tip  of  snout  to  eve;  a  similar  Kind  from  posterior  [iiari^in  of  eve 
t.ie.Ivi'ofoper.ie. 

A  sinjrh'  Hpi'ciinen  alHinl  fi.G  inchew  lonj;  from  the  market  at  Honolulu.     The  condition  of  the 


les.  Amia  auyderi  (.Ionian  &  ICvennanii).     I'late  :M{"  and  FiR.  SR. 
Hcail  L'.7  in  lenRlh;  depth  :l.l;  eye  3.7  in  head;snoiil  :!.7;  iiilerorintal  4.5;  maxillary  2.3;  mandilde 
■-■;  (MI*  :t:  D-  vii-i,  11;  A.  ii,  H;  C.  17;  I'.  Ill;  s<'ales  L'-IJ.'W);   Kr.  6. 

BiKiy  short  and  stout,  moderately  eompre«^l,  the  ilornal  and  ventral  outlines  alumt  equally 
curviil;  head  rather  larjte,  n>nie;  snout 
conic,  the  anterior  prolile  very  sliKhtly 
curvei)  frotn  tip  o[  snout  to  origin  of 
fpinoiis  dorsal;  mouth  ohliijup,  jaws  sub- 
eipial,  the  lower  pliffhtly  included;  max- 
illary long,  reaehing  not  tjuile  lo  posterior 
edge  of  pupil,  itR  wiillh  at  tip  2  in  eye, 
snp)ilemenUI  iKine  wclldeveh.ped;  inter- 
orhilat  fpaee  rather  hroad,  slightly  eon- 
vex,  preorliital  narrow,  leai<t  width  .S  in 
eye;  teeth  on  vomer  a:id  jaws,  the  latter 
in  villiform  l)amls,  none  on  palatines; 
gillrakerii  flemler,  10  on  lower  limb  of 
first  arch;  caudal  pwlnnele  eomprefsed 
and  di>ep,  the  leact  width  abont  4  in  it^ 
Fk^.kV— .Im<ii«nyi«'T/r.li>rilRii&  Kvi-rinstiiil:  HfierU'inlher.  depth;  sealefl  large,  deeji,  closely  ilnbri- 

calol,  strongly  clenoid  sn<l  Ioohc;  laltral 
line  l>e)Einiiing  at  upjH'r  end  >if  gill-o]ienin|(,  nearly  stnitr''*  '"  •"''"'  "f  caudal  fin,  4  iicale«  in  front  of 
spinous  dorsal;  na|M>  with  a.  strialeil  shiciil;  edge  of  o]ien-lc  thin  ami  smooth;  )>oth  niargiUH  of  pre- 
iijH-rcle  and  edge  of  intero|)en'le  serrate;  teeth  stnmgest  al  angles;  a  iieriTO  of  moilerat<'ly  strong  twth 
aUmg  lower  nlge  of  orhit;  origin  of  spinonsdoival  nearer  snont  than  lia»>enf  last  dorsal' ray;  first  dorsal 
sjiine  very  short,  fonrth  longest,  al>'>nt  2  in  heaii,  seiimil  2  in  the  fonrth,  seventh  2  in  second;  fSrvt  soft 
rays  longest.  l.K  in  heail;  eamlal  deeply  emar]ginate,  longi-st  rays  almul  1.6  in  head;  anal  similar  to 
soft  dorsal,  s-imewhat  smaller,  its  oriKin  nnder  hist  rays  of  soft  dorsal;  veiitrals  pointed,  scarcely 
reai-hiuir  vent,  l.il  in  heail;  |K'i'tiiral  n'ai'hing  vertical  iil  vent,  1.7  in  head. 

Color  in  alcohol,  (mie  yellowish  hrown.  darkest  alKive;  a  <larker  brownish  band  extending  from 
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upper  edge  of  o)ierrle  alon^  aide,  just  sIhivu  lalemt  line,  to  |M»i1erior  eil>[e  of  noSt  <lorRBt;  another 
broailt;r,  more  <liftiii<-t  lirowii  lund  from  tip  of  Hnoiil  through  cvf  an<l  aloriK  iiii<IHIe  of  siile  lu  baxe  of 
csDilat  liii,  covering  lateral  line  on  i-auilal  |ie(luni;le;  cauilal  peduncle  at  bat«  of  caudal  (in  with  a 
bruail  liuaky  cri»«l>ar,  usually  darkest  on  up}>er  lutlf,  t«>Dieti»ieii  obiicure,  wmietinieH  with  a  darker 
hluti'h  or  .''i>ot  in  the  upper  portion;  upper  tlart^4  of  head  nivere<l  with  fine  dark  lintwn  |>unclulatiunH; 
lower  jaw  )iiinilar,  but  tnrnewhat  )>aler;  incnibratu')'  of  anterior  2  or  'I  dorsal  npiiu-H  bla<-k,  othera 
finely  puncttilate;  soft  doraa!  pale  at  Impe,  alxivi:  which  in  a  bnmd  iii<listini't  ilark  croailiand,  the 
oolorconfiniil  chiefly  to  the  interorbttal  nieml>rane!<,  IhJH  color  exten<lint[  to  near  lip  of  last  rayH;  outer 
jiart  of  soft  dorxal  pale;  anal  xlniilar  to  xoft  dorxal,  the  black  liar  narrower  auil  nearer  liaFe  of  lin,  rest 
of  fin  white;  caudal  ihinky  on  mendirancM  of  outer  I  or  2  rayH,  the  Hn  otherwise  white,  with  a  few  fine 
punctulatii>nH  on  the  interradiai  membraneH;  ventrals  [lale;  iUhUI  jiarlfi  of  the  t\tvt  and  aecontl  rays 
and  their  ciinnectin);  inemlirane  black;  im'toral  |ia1e,  axil  anil  Iiam'  of  piH'toral  iu>mewhat  dusky. 

Color  in  life  (field  No.  I9H,  O.  P.  J.),  pale  ri'l;  ^  lon^iitudinal  jxarly  liiieHon  IxMly;  Itrrt  dorsal 
with  a  dusky  olivaceouR  anterior  l)onler;  while  lines  alont;  fonrlh,  fifth,  sixth,  and  a'veiith  fpinet",  the 
membranes  oliraceouti;  seconil  doryal  with  many  white  anil  some  olivaceous  bjhiIs;  anal  with  a  du)<ky 
line  along  lose,  the  dislal  (lart  reil;  base  of  randal  dusky,  rest  of  fin  iiale  re<l;  veiilml  wilh  a  white 
spot  nejir  tip;  [lectnral  pink;  irix  yellow. 

Another  example  (field  No.  (KMW)  was  rop|>ery  hniwn  when  fresh,  with  traceof  ilusky  Imiid  along 
side;  a  faint  black  l«rat  Imseof  enndal,  fonninga  hliiek  si>ot  alHiveendof  laleral  line;  Home  dusky  on 
open'le;  first  domal  dusky;  sec<md  dorsal  brownish  reil  wilh  some  dark;  anal  ssnie  wilh  a  l>asal  flesh- 
colored  liar  lielow  it;  caudal  reildish  brown;  ventrals  same,  with  first  ray  pinkish  and  duxky  )>ehind 
it;  Huuie  dusky  on  o|iercie. 

This  sjiecien  reaeheH  a  lenittb  of  alwiut  B  inches.  It  was  ohiaineil  by  Hjirrelt  in  the  Hawaiian, 
S)ciety,  ami  Paumotu  islands,  (hir  collecti<ins  i-ontain  numerous  s|Hi'imens  from  Honolulu  and  Hilo. 
We  have  examinetl  atwi  1^  spe<'imenR  in  the  collection  made  by  I)r.  O.  I*.  Jenkins, 

The  speeieti  closely  rexembles  Amla  mfiineHui.  fnmi  which  it  differs  chieHy  in  coloration;  the 
black  cauilal  creHrent,  which  if  such  an  excellent  di^tinKulfhini;  mark  in  .[  iiinifuriii'i,  is 'wholly  abfent 
in  this  siiei'ieH;  moreover,  the  '2  silvery  lateral  btnilM,  which  iM'conie  dark  brown  in  spirits,  are  not 
found  in  .1.  mninvmn;  and  the  hla<-k  <ni  the  anal  and  soft  dorsal  is  li-stt  i-i.nHi.icumiH  in  .1.  niyderi. 

A  fairly  yp«A  fijrnre  of  tbissiieciM  is  given  by  (iunther  in  Kisc-he  der  Siidm'e,  under  theerroneuuH 
name  of  AinUi  freinitn.  The  s|>ecies  l>elon)fli  to  the  suligenus  I'Tiiiiiipoijiin  of  Klnn/inger,  having  lioth 
limbs  of  the  preopercle  serrate. 

Our  collections  contain  many  s|«cimens  from  llonoluhi  and  tlilo,  ntiiginK  in  length  from  'i  to  5.5 


.4t».iwH  amnfrrf  Jtinian  is  Evemunn.  Bull.  U.  S.  FlHh  famm..  XXII.  IWV  (A|>r.  II.  I'.'u:(l.  IW.  Honolulu;  JeukliiH.  up.  tit. 
(Sept.  :a.  IMHI.  ltH(Hiin<>]ulu|:  Hiijilf  r.  iip.  ell.  (Jnn.  19.  19C4),  .VJi  (HawHilHn  niiil  I^yiciin  iHlmtilK). 

166.  Amia  iuenea«iaa  (Jenkins).     "  I'jutji/ilii."     Plate  XIII  and  Fig.  Ktl. 

Hea<l  3.5  in  length;  depth  2.8;  eye;(.75iuhead;  siuiul  if.H;  maxillary  l.H;  interorbiUM;  mandible 
1.75;  D.  vii-i,  9;  A.  ii,  H;  scales  2-2.5-5. 

Body  short,  deep,  moderately  compreflsed,  fcreaU«t  depth  less  than  length  of  bead;  caudal  jitihin- 
ele  rather  deep,  its  least  depth  'l.'i  in  head;  head  r>nlK'<mic,  longer  than  deep,  its  depth  Nlighlly  greater 
than  eye  and  pi*>UM'ular  part  of  head;  snout  bluntly  rounded;  jaws  e<jual;  mouth  large,  slightly 
obliijue;  bands  of  small  villifonn  teeth  on  jaws,  vomer,  anil  jialatines;'  tongue  rather  thick,  narrowly 
pointe^l,  free;  maxillary  reaching  jtosleriiir  inarfcin  of  jiiipil,  whieh  is  alH)Vi'  axis  of  IhhIv,  anterior; 
interorbitai  very  slightly  convex;  longest  dorsal  spine  2.2  in  \\ew\;  pr('0|ien'le  sharply  serrate  on  ante- 
rior as  well  aa  ix>sterior  margin;  longest  dorsal  ray  l.H;  caudal  deeply  cniarginate;  anal  similar  to  soft 
dorsal,  longest  ray  1.8  in  heail;  ventrals  n-aching  nearly  to  anterior  Imse  <if  anal,  l.H  in  lieail;  |>ectoral 
reaching  to  origin  of  anal,  l.B  in  heatl;  scaler  large,  weakly  ctenoid,  deciduous;  lati'ral  line  complete, 
concurrent  wilh  dorsal  outline. 

Color  in  life,  ciippery  purple,  dull  and  clouded  with  grayish;  sides  and  belly  with  bluish  lusler; 
first  dofsal  dull  reddish,  with  membrane  of  first  two  spines  jet  black;   second  dorsal  dirty  pink,  h  ilh  a 
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blackiuli  Iwr  near  iBise,  the  tip  blarkiph;  anal  waiiie  as  wifl  O.irsal;  camial  clirty  jiink,  with  a  broad 
blackinh  ftrijie  Blon>!  iiiiildle  of  each  l<>l>e,  cxIeiKlinn;  fiirwaril  un  iiiitlian  liue  of  caudal  j)eduii['le  above 
ami  lietow,  thi'se  coiiiii-i'ttil  by  a  Htripe;  a  I'lirviil  bla<-k  i'r<i»<1>Hr  parallel  witli  iilge  of  lin;  pe<'loral 
brii^lit  pink;  veiitrals  pale  pink,  with  blai'k  ti|«i  bmly  uniiiarkeiJ  except  a  dusky  fhade  acroM'  caudal 
peduncle  cuiiiieotiu);  hnKeu  or  the  2  caudal  p<tri|)eM, 

Coli)r  of  another  »|>eei[iieii  (No.  OSWW),  when  frewh,  coppery,  with  blue  and  wivery  reflection  over 
body  and  head;  fina,  exwpl  the  black  areaij,  rosy. 

Color  ill  alcohol,  light  brown,  t>ecotninjj;  paler  l>elou'  and  dii^ky  grayiali  un  l>elly;  tiret  '2  or  it 
dorsal  fpinea  and  their  connectin(c  menibranes  black,  rei<t  of  (in  pale  with  very  light  brown  specke; 
(H)ft  ilorval  and  anal  white,  each  with  a  broad,  jet-black  bar  extending  acrora  the  ravR.  the  anterior 
end  on  lower  fonrih  iil  rays,  tlie  liar  gradually  rii^ing  until  on  the  last  rayn  it  is  near  their  tip;  I'audal 
pale  with  a  broad  jet-black  i-rcHceni,  acroHM  itn  liasi'  and  exlciidin^  to  tiiis  of  tin  on  the  2  or  3  outer  rays 
but  one,  the  outer  ray  lielng  while;  lietweeli  thlH  crescent  and  caudal  {MKlunde  a  lighter  area,  the  color 
of  the  Itar,  cunlined  chiefly  to  the  membrane!';  re^t  of  tin  white,  with  obscure  dusky  specks;  veDtrals 


pale,  with  a  tew  olwcure  dui-ky  sjiei-kw,  lips  of  IJie  longest  2  rays  dark;  jiectoral  pale,  with  ol)scure 
darkish  puiii-tulalions;  no  trace  of  any  streaks  or  liars  un  side  of  dark  spot  on  caudal  jieiluncle. 

The  above  description  is  baseii  ehiefly  upon  a  sjxjHnien  (No.  02WIH)  li.2h  inches  long,  from 
Honolulu. 

This  siKM'ies  is  closely  relaleil  to  .1.  juii/i/irr,  from  wliii'h  it  iliffers,  however,  in  the  smaller  eye  and 
the  entire  abfeni'e  of  the  ilark  lateral  stri|e  and  the  presence  of  a  black  crescent  on  the  caudal  lln; 
the  black  liar  on  the  soft  dorsal  anil  anal  is  in  eiu'h  (■a>e  farther  up  on  the  fin  than  it  is  in  .-1.  tnydrri. 
Thin  B}iei'ies  reaches  a  length  of  at  least  7  inches  and  apjH'ars  ti>  lie  abundant  among  the  Hawaiian 
Islands.  Resides  the  numerous  sjiei'iineni'  in  our  own  i^ollertion  from  Honolulu,  Hito,  and  Kailua, 
we  have  examined  It  examples  obtained  by  Dr.  Jenkins  and  others  i»>llecled  by  the  AlUilronf  at 
L^ysan  ]slanil  and  on  the  southern  coaet  of  Molokai,     \\'e  have  also  a  specimen  from  ]*apeele,  Tahiti. 

ApofKiii  MfnfwwH)  Jinking,  Bnll.  U.  S.  Fish  Cnmni..  XXFI.  1 
U.S.NW.  Mu3.,  CvLl.  O.  P.Jenkinaji  Snydtr,  i)|i.  uit.  (J 


,GoogIe 


KISHES    Of   HAWAIIAN    ISLANDS.  217 

167.  Amia  eiythrma  (Snyiler).     PlaU-  84,  Hg.  2.'i 

Head,  including  open-<iliir  Hu]>,  2.5  in  leri^li;  ilf|<l1i  2.5;  tk'pth  of  cuuclal  pe<luiK'le  S;  eye  2.7 
in  ht«ci;  enimt  4.9;  niaxillLiry  2.2;  I),  vi,  i,  9;  A.  ii,  K;  P.  14;  i4c«]e»3-26-i,  5  in  front  of  doraal;  width 
of  IkhIv  at  peetorala  about  half  tlie  d«'|)lh;  («udal  jH-duncle  wlendiT;  iliaUnisi  between  last  anal  ray 
am)  tnii^  of  uiudal  3.12  in  length. 

Headehurt,  snout  blunt  and  roumU'd,  lower  jaw  inflmled;  interorbilal  spate  flat,  with  a  Htight 
ine<lian  elevation,  wi<lth  equal  to  iliatiieter  of  e\'e;  inoulh  oblique,  the  maxillary  extending  to  the 
posterior  liunler  of  eye,  the  exi>aniled  )H>rtir)n  with  a  slightly  convex  i>u(<terior  border;  both  niarginiiof 
preopeicle  weakly  serrate^l;  teeth  on  jawt<,  voiner,  and  palatiiiet<,  the  latter  iiivering  a  i^uiall  anterior 
area  of  boneii;  gillraterH  on  vertical  limb  of  arch  mere  {lapillie,  except  a  long  slender  one  at  angle; 
those  on  horizontal  liinb  lung  and  flemler  near  the  angle,  t^radually  n-duced  in  length  to  near  middle 
of  limb,  where  tliey  are  short  and  nidiinenlary;  si'ales  weakly  ctenoid;  checks  and  o[)ereteK  with  scales; 
first  ilonul  Rpine  short  and  weak;  second  very  strong,  its  lcn)^h  l.i)7in  head,  when  ilepressed  reaching 
ha«e  of  second  dorsal  ray;  remaining  spincH  gradiialeil  in  length  to  the  last,  which  is  about  3.3  in 
sei-onil;  spine  of  eiift  doisul  very  slender,  ei|iial  in  lengtli  t»  fourth  spine  of  first  dorHai;  longest  rays 
1.5H  in  liejid;  anal  ravH  about  eipial  in  length  to  those  o[  ilnrxal;  caudal  (>.:)  of  the  length,  its  margin 
with  a  deep  notch;  |ie<-ti>ra)  4..'i  in  lenfjth,  ventralu  4.r). 

t'olor  reildish  orange,  scales  tnigiil  with  a  narrow  l>and  of  a  somewhat  dee  |)er  hue;  occiput  and  a 
spot  on  opercle  dusky;  a  small  black  spot  at  origin  of  spinons  ilnrsal;  minnte  dark  specks  on  nape, 
alunic  liai'e  of  dorsals,  al  base  of  caudal,  on  breast  and  on  opcrcleii;  fin-i  immaculate. 

1  list ingiii shell  from  the  other  Hawaiian  s|>ecicH  by  the  bright  reddish  color,  the  absence  of  large 
EfHitt^  or  liara  on  the  body  and  liiip,  and  by  having  the  MN-ond  dorsal  spine  largest. 

Type,  No.  50876,    L'.  S.  N.  M.,  Puako  Bay,  Hawaii.    Length  1.4  inche.-.     Other  speclmena, 
among  which  are  cotyjit-s.  No.  77SJ,  L,  S.  Jr.  lliiiv.  Mus.,  are  from   Honolulu;  Hanalei  Bay,  Kauai; 
and  Laysan  Ii<land.     The  species  waii  also  abtained  in  Samoa. 
Apxffu'  wirf*rinu»  Snyder.  Bull.  V.  S.  Fi»h  Comm.,  XXII,  I9»>  (Jun.  W,  IBW),  ^X.  pi.  H,  tfg.  17.  Pu^ko  Bay,  Hawaii. 

Q«niu  1S2.  AKIOVKA  Jordan  *  Snyder. 

BihIv  not  greatly  conipresMed;  licud  large;  caudal  |H'<luncIe  slender,  cylindri<-al;  eyes  large,  with 
thin  ailipiise  lida;  mouth  small,  the  niH.\iltary  short,  broad,  rounded  posteriorly;  teeth  on  jaws,  none 
on  vomer  and  [lalatines;  pseudobranchia'  pre^nt;  preopercle  smooth;  head  and  body  with  scales, 
about  55  in  lateral  seriex;  soft  dorsal  and  anal  elongate. 

Only  one  species  known. 

Ariummi  .lurclali  i  .Slijdcr.  Proc.  V.  K,  Nal.  SI™  ,  XXVII,  I8W.  94;;  Uurlila). 

168.  Ariomma  lurida  Jordan  &  Snyder.     Plate  37. 

Head  2.9  in  length;  depth  4;  eye  3  in  head;  snout  3.3;  intcrorbital  width  4;  depth  of  caudal 
pe«iuncle  7;  1).  x,  17;  A.  15;  P.  20;  s.ales  in  lateral  series  55  or  more. 

Width  of  boiiy  a  little  great<'r  than  half  ili>  greatest  depth;  caudal  pe<luncle  cylindrical  and  mark- 
edly slender;  interorbilal  s|>ai-e  slightly  convex;  eye  extremely  large,  with  thin,  transimrent  adipose 
lids,  the  posterior  extending  to  edge  of  pupil,  tlie  anterior  not  more  than  one-fifth  as  wide;  noatrils 
near  tip  of  snout;  tower  jaw  projecling  a  little  Ijeyoinl  the  upjter;  length  of  maxillary  equal  to  inter- 
orbital  width;  jaws  each  with  a  single  rinv  of  slender,  minute  teeth,  those  on  lower  jaw  curved  back- 
ward; no  teeth  on  vomer  or  [lalatines;  jnieudobranchiie  large;  gillrakerson  tin^t  arch  it  •  19,  thotie  near 
the  angle  long  ami  sleniler,  the  others  growing  snccessisely  shorter  towani  either  end  of  arch;  pre- 
ojMTi'le  entire;  scales  probably  between  55  and  65  in  a  lateral  series,  proliabiy  present  on  heail,  includ- 
ing upper  |iart  of  snout  and  chet  ks  scale  pit'*  being  present  on  occiput  and  below  eye;  lateral  line 
proliubly  ileveIo)ieil,  its  anterior  end  lielon  liase  of  dorsal  a  di^^tatice  equal  to  diameter  of  pupil;  origiu 
of  dot«U  above  base  of  i)ectoral  •»  ft  1  rsat  an  I  anal  coterminous,  the  length  of  candal  peduncle 
mea^urei)  to  bases  of  upperand  lo\\er  rats  equal  to  length  of  maxillary;  ventrals  inserteil  on  a  veL*- 
tical  through  second  or  third  dorsal  sfine    <au<lal  hn  prolmbly  concave  or  forkeil.     Whether  the 

••Ajioyaii   r^rftnnmoQ  plale. 
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anterior  rays  of  llie  mini  an-  B|)ini>uH  or  artiruWe  <-aii   tint.  In'  ttctrniiiiieil,  Imt  they  Hre  proliably 
ii)>iiiiiiiii.     No  iliMiiu'tivi'  I'lilcir  iiiiirkinpt  arc  a]>[>an'iit. 

Thill  t•|>(■l■il:^<  ih  rpiircru'iilcd  liy  2  mnall  HpecimeiiM,  cai-li  alx>ut  7.i>  iiichm  long,  in  a  very  bail  xtsle 
lit  [iniicrvatiim,  tlie  scales  haviiij{  all  bi-eu  Icwt  am)  the  fiiw  broken.  The  R[>eRiinMiH  were  ooliecleil  at 
Honoliihi  by  Mr.  K.  1,.  fiermll,  I.,  wlioni  wo  are  iinleble.l  for  Iheiii.  Type,  No,  51400,  U.  S.  K.  M. 
(.'oty|>e,  No.  H44I,  Stanfoni  I'niv.  Mu--, 

Ariwrna  lur,<ln  Jorflsli  *  Ulijrflir.  l'r.>i\  IT.  S.  Nal.  Mm..  XXV[|,  law.  Irtil.  Honolulu. 

Oaniu  123.  STNAOBOH  OttnUier. 

Kmly  ratber  i-lonj^te.  roverpil  with  mther  larjn',  cyi-loiil,  ilei'iiluoux  f«-al<-s,  almiitS.^  in  lateral  line; 
i^-ali's  or  beiul  i-overt'il  with  very  Kinall  R'alcfl;  eyes  Inrki';  Jhwh uilli  a  lianil <if  villifonn  teeth  anil  with 
Htnintr  <'Hnini'H  in  front;  Mnail  or  viHitimn  tei-Ui  on  vomer  anil  palatinei';  preo|>enOe  with  hw  angle  pro- 
ihiee<l  ami  with  Roft  wrrationn;  rloTMsl  rays  ix-i,  10;  niial  ii,  7;  vent  nonnal.     C-ohiration  liiaek. 

One  Kfiei-iefl  known  from  ili-ep  water  in  Ja)Hni  ami  one  from  the  Hawaiian  Islanila. 
.V'l.i<u«a:<fn  Ihkli'rli-lll.  Hi'l1r>i>:i'  xiir  Ki'iilniwi  Fli-tip  jHpnnn.  II.  \  IS.S;l.  in  Ih.iik".  Ak.  Wix-.  Weln.  XLVlll.  I)M  ijapimi- 
-■MHil.    (Siim.-|.niirr"i.ipil.t 

169.  Syna^opB  argyrea  ((iilU'rl  A  Cramer).     Fig.  87. 

Heail  2.«K;  depth  3.7.'i;  r>.  xi-i,  H;  A.  II,  7;  1'.  14  or  l.'i;  V.  (,.1;  lateral  line '28  to  29  (  -  2  or  3  on 
tail);  2  hi-aleH  in  a  tranKverse  mries  iH'tueeti  lateral  liin^  miii  origin  of  firnt  ilorHal  fin;  width  of  body  at 
luM^  lit  iiei'tonili'  nearly  2  in  the  ileptb;  1t'a><(  depth  of  c-Aiiilal  |ieihinrle  2.2.'>  in  fireatevt  depth  of  body; 
Kn-ale^l  width  of  head  l.o  in  the  tireidesl  depth;  orbit  :t  to  ;t,25  in  head;  maxillary  tJ.25:  ventral  spine 
2.5;  Knout  l.ll  in  orliit;  dislanee  from  lip  of  tinoiil  to  <tritrin  of  Htvt  ctorfial  2.(i7  in  Uidy;  from  tip  of 
BHOUt  to  oriein  of  anal  a  lillie  mon'  than  l.."!;  fMin  root  of  ventrals  to  ohj^in  of  anal  3.13;  base  of  firat 
liorsal  5.5;  tiain;  of  se<!ond  dorsal  t^.^t;  dislani^  lietween  domain  10;  twne  of  anal  9. 


Fin.  M— .•>'V"'iC">('" "'.wm  li;ill«TI  A  Cnim.T):  In.m  Ihp  lypp. 

Boily  elongate,  eomprewicd ;  head  nmi]>resseil,  ilorsal  and  ventral  pnitilea  eonvex,  Rimilar;  tip  of 
MncHit  alsHit  im  a  level  with  lower  inanrin  of  pnpil;  orbit  larjie:  jaws  ei|nal,  or  the  h)wer  very  ulightly 
projei'liiiir,  enleriiiK  the  oti-ep  profile;  maxillary  with  a  ridKe  alon(j  the  middle,  reaching  to  or  a  little 
Ix'yond  center  of  eye,  nniih  cxjiandcd  liehind,  the  end  emao-'inate,  lower  pcmterior  angle  HOmewhat 
eidannil  into  a  lolie;  Hniall  teetb  in  handw  on  jaws,  vomer,  and  iialatines;  a  largt-  i«nine  tooth  inside 
of  liand  of  xmnll  teelh  near  anterior  end  of  each  pn'inaxillary,  lip  of  lower  jaw  Htling  between 
them;  each  ranmsof  lower  jiiw  with  H  canine  tei'th  in  a  Kinjtle  weries,  2  very  close  t'W'lherat  each 
side  of  lip  of  lower  jaw,  jnst  outside  of  thi-se  a  deprewion  in  jaw  into  which  fitH  i'anine  of  upper  jaw, 
and  Ix-hind  this  7  nearly  enuidistaiit  ti-eth,  of  which  the  nii>sl  anterior  in  Bniallei't  an<l  the  fourth  the 
largest,  or  an  larjje  in  ttnK*  liehind  it ;  amall  teelh  out.-ide  of  the  row  of  canines,  very  lew  in  number 
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in  lower  jaw;  caning  soraptiiiips  os  few  aa  5  in  iiiimiImt  <■!>  eai*li  Biiir;  |>o;<terior  narea  narrow,  vertical 
fi'tta  i'loi<e  in  Enint  of  rim  iiE  orbit  anil  on  a  levfl  u  illi  upiHT  rim  uf  pnpil;  anterior  iiareu  tiiiiall,  ("in-iilar, 
anil  tho  <listani'e  between  ixiHterior  and  anterior  narex  5  in  orbit;  inlerorbital  epaee  <*onvex,  Ita  wi'ltli  a 
little  lem;  than  orbit,  diviiled  into  areati  by  a  xeries  of  low,  thin  riilifeti,  one  of  these,  quite  as  long  as 
Rnnnt,  extendinif  forwanl  alonic  nieilian  line  of  o<'i'i)>ut  to  a1>out  the  vertii-al  from  iH)Bt«rior  margin  of 
[irl>it-,  on  eai'li  Mite  of  thi$,  a  little  tehiml  it«  anterior  eml,  )>eKint>  a  cnrvevl  riil^t'  whieli  ninii  Eorwanl 
ami  oulwanl  to  alxnit  the  vertical  from  the  hiniler  eiltw  ot  the  pupil,  ami  thenw  fcirwani  and  inward 
to  the  nieilion  line  hetween  the  anterior  nares,  these  Bymmetrical  ridffes  EonniiiK  a  pear-shapeii  fi)!iire 
with  its  ])ointe4i  eml  diret^te<l  forwanl;  on  each  pide,  at  thoicreateMt  lonvexity  of  the  alKJve  riilgen,  at 
the  vertit^l  of  the  ixwterior  margin  of  the  pupil,  lM>KinH  another  rid^  whieh  riinx  Htraiglit  forwanl  and 
iinlwanl  close  to  the  antero-di'irsal  inan;in  of  the  orbit,  then  ciirveti  inwanl  and  forwanl  incide  of  the 
nareHt'ia)H>intinad\'ani'eof  the  anterior  iiart-i' and  not  Far  from  the  middle  one;  Hnlmrliital  rinf>narniw; 
IHifterinr  etlge'if  jireoimrcle  nearly  verliral  and  straiitht,  direeli-d  a  little  downward  and  Iwu'kwanl  and 
very  slightly  cnrveil  Inckward  near  iti  poet^-rior  enil,  pro<luringa  (iniminent  roonile<l  angle,  iMith  i>dgeti 
cl»)«-ly  serrateil,  the  serrations  t^trongest,  aiiiioet  in  the  form  of  Hinall  fi|>inei(,  at  the  angle  and  at  the  ridge 
uf  the  (>|>enTle  forming  a  rounded  and  obtuse  hut  marked  angle,  with  inferior  edge  serrated;  ojM'rcle 
with  elighlly  diverging  ridgee,  the  lower  nearly  horizontal  and  a  little  more  xtningly  developed  than 
the  up|N'r,  both  ending  in  ttmall  fpines;  gillrakcra  lit  on  the  anterior  limb  of  Arst  arch,  the  longent 
aliout  3  in  eye;  peritoneum  black;  seales  larg<-,  thin,  cycloid,  veryile<'i<luoiia;  interorbital  npai*,  snout, 
anil  lower  jaw,  anil  ap|W.rently  the  maxillary  ami  oiM-'n'les,  sealelefs;  chi-ek  with  large,  thin,  emlM>ililed 
amies;  second  dorsal,  anal,  anil  caudal  Hcaly  tin  their  InHal  parts;  lateral  line  high  up  and  continued  on 
to  Imsal  |iart  of  doraat  fin;  origin  of  II rsl  dorsal  (in  over  root  of  pci'toral,  ilsthinl  spine  proliablyloi^(est, 
at  least  half  aa  long  as  head,  the  spinea  sleniier  and  weak;  origin  of  mn^ond  clorsal  a  little  in  front  of 
oriiiin  of  anal,  the  rays  heavy;  firat  spine  of  anal  short,  the  sei'ond  longer,  1.5  in  orbit,  the  soft  raye 
thick;  candal  deeply  forkeil,  tht  longest  rays  at  leant  lialE  length  of  head,  and  (theeriilsof  the  rays 
of  He<'ond  iloraal,  of  anal,  ami  I'audal  all  injured);  up])er  end  of  root  of  pei'loral  aliont  cm  a  level  with 
lower  eilge  of  pupil,  the  wi<ltli  of  the  liase  \efe  than  half  orbit,  the  longeiit  raya  (injnreil  at  tijis]  at 
least  two-ninths  of  Ixiny  length;  root  of  ventrals  under  root  of  )iei-t<)ral;  ventral  spine  with  its  outer 
edge  densely  serrate,  the  soft  rays  more  than  half  as  long  as  head. 

Color  in  alcohol,  though  the  scalea  are  nearly  all  off,  the  back  and  upper  part  of  side  light 
brownish,  with  black  linea  at  the  eilge  of  tlie  fallen  scales;  top  of  heail  and  snout  ikisky;  sides  of  head 
and  lower  three-fifths  of  trnnk  and  tMl  silvery;  flrat  dorsal  fin  blaekiah  in  tlie  distal  half,  the  other 
Hna  a  little  dusky;  mouth  cavity  not  dark,  the  gill-cavity  a  little  ihisky. 

A  secoml.  smaller  specimen  differs  from  the  tyjic  in  having  only  5  instead  of  1>  canines  in  eai'h 
lower  jaw,  its  deptli  a  little  greater,  orbit  larger,  gillrakers  a  little  short^-r.  Aside  from  some  very 
slight  differences  in  the  proportions,  it  agrees  in  even  miniit4»tt  details  with  the  type. 

Length  .1.7r)  and  5,5  inchiw.  Descrilied  from  eitaini)lea  ilreilgeil  at  stations  'M72  and  ;1476,  in  295 
and  298  fathoms,  by  the  .HMniim  in  18fll  oft  the  Hawaiian  lalanda.     (tJilhert  and  Cramer.) 

This  sjH'cieH  ia  said  to  lie  close  to  Si/nngmpK  jtipnnini  of  Steinilachner  ami  IViderlein.  differing  from 
it.  among  other  characters,  in  the  serrateil  ventral  spine,  large  number  of  canine  teeth,  greater  length  of 
sei-<in<l  anal  sfiine,  in  the  color,  the  relative  development  oF  the  2  (i|>ennilar  riilges,  and  the  absence 
of  btaek  iiilor  in  the  month  envity. 


MtlaaoHiiiia  .•rg^rnim  (illliert  &  Cminer,  IVip.  I'.  S,  S'at.  Mute.,  XIX,  1 
■od  M76.  oR  the  Hawaiian  lalands,  In  37S  ""I  >98  fathoms.    I 

Family  LX.  SERRANU)^.— The  Sea  Basses. 

Body  oblong,  more  or  less  compressed,  coverei!  with  ailherent  si'alea  of  moilerate  or  small  size, 
whiith  are  usually  but  not  always  ctenoid;  dorsal  and  ventral  outlines  usually  not  i>erfectly  correspond- 
ing; mouth  moderate  or  large,  not  very  obtiipie,  the  ])remaxillarj'  pnilractile  and  the  broad  maxillary 
usually  not  atipjiing  For  its  whole  length  into  a  sheath  formed  by  the  preorhilal,  which  is  usually 
narrow;  supplemental  maxillary  present  or  al)sent;  teeth  all  ronical  or  tH)itiled,  in  Imnils,  present  on 
jaws,  vomer,  and  palatines;  gillrakers  long  or  short,  usually  stiff,  armed  with  teeth;  gills  4,  a  long  slit 
behind  the  fourth;  psendobrandiiw  present,  large;  lower  pharyngeals  rather  narrow,  with  pointed 
teeth,  separate  (except  in  Centrogeiij/e) ;  gill<menibranea  separate,  free  from  the  isthmus;  branchioete- 
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gale  numially  7  (mi'asioiiallye);  cliefkH  ami  oiwri-lwulHuyswaly:  |)rtj«per<-le  with  its  iiieri^ia  more  or 
leiw  Hcrratc,  rarely  i-iitiiv;  llie  <)|i«rcji's  imualiy  fiiiliii);  in  i  nr  2  Hal.  s|>iiie-like  i>oiiitM;  iiustrils  iluiible; 
kt^^ml  line  einglf,  not  ext<-iiilin)i  on  tlii>  cauilal  fin;  itkull  witlioiit  oraiiial  Hpin(«,  anil  usually  witli- 
uiit  u'ell-(U'velo]HKl  caveniuus  ftriictiirv:  nii  tulxirliital  titay;  pusi- temporal  nurinal;  tieciind  subcirbilal 
witii  au  internal  lamina  su]>i)urting  the  gluU'  uf  the  eye;  entupterygoid  present;  all  or  moat  of 
the  ril)s  inserted  mi  the  tiansverM;  procesnes  whvn  theMe  are  ileveliijieii;  anterior  vertebne  without 
tranuverxe  proceiwes;  dorital  H|iiiieM  iiwjally  Htiff,  2  U)  15  in  nuiiilier;  soft  lionial  with  II)  to  30  rave;  anal 
Hn  rather  eluirt,  its  si>(t  ravH  7  to  12,  Us  Hjiinti^,  if  present,  always  '.i,  in  certain  genera  ( Oramim^nue, 
Hyptifinir)  altogether  wanting;  ventrah<  tlioracii;,  usually  i,  5  (i,  4,  in  Pleeiopina]  normally  developed, 
without  ilislinct  axillary  wale;  pectoral  well  develo{>ed,  the  rays  liranehed,  with  narrow  ))aw;  i'aiidal 
pwiuni'le  Htout,  the  (in  variou^'ly  formed;  vertehnt-  ty|iiiylly  10  t  14=  24,  the  niinilM'r  winietin;es 
ini'reaxeil,  never  more  than  '.iH;  air-hladiler  prefent,  oHnally  Knmll'  and  adherent  to  the  wall  of  the 
abdomen;  Ktomiirh  im'CuI,  witli  few  or  many  jiylorii'  ap|>enclageti:  intextinex  Hhort,  an  in  usual  in  I'ar- 
nivorouH  liflieH.  lienera  60  to  70;  xixviex  aUmt  40(1.  CarnivurotiK  ll^'hei',  i-hieHy  marine,  and  found  in 
all  warm  KfaH;  several  genera  fimnd  in  freKh  waters.  Aa  liere  underMlooii,  tlie  SirniHiilu-  comprise  the 
nioHt  of  the  family  of  I'rrriilir  as  wnderstiMMi  hy  (iuiither  and  otliers,  em-luwive  of  thiise  with  imperfect 
pMftidobrani'hlH',  those  with  I  or  2  anal  Hpinef,  thinH^  with  Ihe  nnmln-r  of  vertehrte  increaseil,  th<tt«  in 
which  Ihe  whole  length  of  the  maxillary  sli^M  umler  the  prenrhilal,  and  those  with  the  anal  (in  many- 
rayed  and  the  cranium  shnrleneit  liehinil.  Ax  here  midervloiHl,  the  Sfrraiiiilir  are  ewentially  equiva- 
lent to  the  Srmiiiiinr  and  Cmmmiiiliiur  of  ilindenger's  (^Uulogue.  Kven  after  these  eliniiuations,  ihv 
family  is  consiileralily  varieii.  Of  tlie  many  rec€)gni7j-<i  genera,  only  'A  are  known  to  have  representa- 
tivei*  among  the  Hawaiian  Islanils. 

b.  Duraal  nA"^  "Ut  liiuri-  IImii  ». 
r.  Dori«l»plm-«vin.  llii^flinllvidnl Pitm.  \t- -iHl 


W,  tMirnI  spltiM  XI.  mri'ly  i E)ii«epMai,  p.  2.1 

aa.  Uaxlllury  wilhmu  Hupplemenbil  haae:  Inner  irrlh  ol  jawH  noL  dvprcMible  ut  hinged. 

a.  I^trh  ul  ltn«  lo'th  OD  liHiKiii';  miglFof  iin-iipvn'li-siilii'niwilliiiilaiBiil  k-elli;  maxiltmycompletirlysuilvd^  third 

doraal  Bpim-  liingi*!,  cMMilpmbly  prixliii'i-d (Monlanlliiat.  p.  £li 

dd.  Sutetlh  on  longiie^  minU- i.r  pmiprr.lu  rimnrli-ii.  wilhoul  <iiliir)t«l  lei'lli;  only  upper  half  u(  niBiillury  MMl>-d; 
.     third  durslHplni-nuI  the  InniiHtHnil  ni>t  prcKlmt^l Pxadanlhtat  f.  ■OH 

Oenni  184.  FISEA  Bteindachner. 

Bixly  elongate,  the  caudal  jieiluncie  robust;  muulh  iniHlerale,  the  lower  jaw  projecting;  tnaxillaries 
scaly;  teeth  small,  uniform,  the  Inner  ileprei^ible;  preoi>ercle  Hnely  iierrate;  o|M!rcle  with  3  flat  apinee; 
numerous  pores  on  lieaii;  scalex  lartj;!';  lateral  line  with  a  strong  upward  curve,  aa  in  Aiilliiar;  dorsal 
spines  moderate,  8  in  nuinlier,  the  third  liighe^t,  the  hn  ileeply  notchtK);  soft  dorsal  and  anal  short; 
caudal  short,  lunale;  jiccloral  long,  lali-ate;  verlehrip  10  i  14.  Few  species  known,  mostly  from  deep 
water;  only  one  thus  far  known  from  tlie  Hawaiian  lalanda. 
Pitca  Steilidurtiner.  i^ilzh.  AL.  ttlw.  \\\en.  l.XXI,  IK7),  SVS  Umiulala]. 

170.  Pikea  aurora  Jonlaii  A  Kvermann.     Plate  XIV. 

Head  2.5  in  length;  depth  :f;  eye  5  hi  head;  snout  4;  interorbital  G.2;  maxillary  2.25;  D.  viii, 
13;  A.  Ill,  8;  w-ales  5-.'>.i-22;  Kr.  7;  gillrakerK  wliort  and  rather  weak,  alxiut  S  -i   5. 

Bmly  moileratelyslimt.  the  back  slightly  devateil,  heail  rather  long  and  pointed;  snout  depreeseil, 
the  anterior  profile  nearly  straight  fnim  ti|>  oE  snout  Ui  occiput;  mouth  large,  maxillary  re&ching 
posterior  margin  of  pupil,  supplemental  birae  developed,  the  tip  broad,  1.5  in  orbit;  month  some- 
what oblique,  the  lower  jaw  ttrongly  pr()je<'ling;  teeth  in  bn«d  villiform  bands  on  jaws,  vomer,  and 
palatines;  tongue  nakeil;  eve  nioilerate,  Idgli  up,  chietiy  above  axis  of  btKly;  anterior  nostril  in  a  short 
tube  at  e<lge  of  premisal;  posterior  nostril  small,  round,  near  Hp|ier  anterior  edge  ol  orbit;  edge  of 
preopercle  slightly  dentate,  eR)>ei'ially  on  lower  arm;  o|>ercle  ending  in  a  broad  Hap  with  a  weak.  Hat 
spine;  pseudobranchim  rather  small;  interorbital  low,  very  little  convex;  caudal  peduncle  stout,  coni- 
prci«ed,  and  \ery  deep,  the  depth  eiiualir^  snout  and  eye;  fins  rather  small;  origin  of  dorsal  posterior  to 
that  of  pectoral,  slightly  nearer  base  of  last  ray  than  tip  of  snout;  dorsal  spines  lowaod  weak,  the  third 
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longest,  3.6  in  head;  soft  portion  of  <loi'«ilfiomewhatelevate<l  ami  pointed,  witli  longefit  ray  1.9  in  hea<l: 
anal  similar  to  soft  doreal  but  smaller  aii'l  Bomewhat  poctfrior,  fifth  ray  2  in  heail;  caiiilal  trutiraU-  or 
ditEliHy  lunate;  ventraifl  xhort.  not  nearly  rvaehinfc  vent,  thfir  lenf^li  1.75  in  lifad;  )H:K'loral  ralher  lonfc 
and  fleniler,  rea<*hing  origin  of  anal,  its  length  alront  1.4  in  head;  ecaltm  rather  I'lnall,  linfly  I'iliate, 
ramewhat  loose;  entire  heail,  exi^pt  tnlerorliital,  fnoul.  ami  under  pnrlti,  twaleil;  lateral  line  uell  devel- 
oped, eomplete,  wi'lii  a  filrong  arch  alHive  the  pei'toral  and  cliptini-tly  dccurved  under  lat>l  tlon<al  ray. 

Color  in  life  (field  No.  O3341'|,top«f  head,  iip|K>r  halt  of  anterior  |>artiif  IkhI)'.  and  whole  [lowterior 
half  of  ifxly  jiale  rowy;  low<?r  part  ii(  hea<l  and  lower  partDof  anlerior  half  of  lHnly  white  with  faint 
ropy  wa^h;  top  uf  head  and  liai'k  in  front  of  dnmal  vt'rmienlute<l  with  grt>eniHh  yellow  1in<«;  middle 
portion  of  ujiper  jaw  yelhiw  with  abroad  mil|dinr-y(:fenw  xtripe  from  il  l<>  eye.  then  l>ai-k  of  eye  to 
opercular  opening;  a  narrow  pulphur  »lrl|won  poHteriorcil^-of  uiaxillaryand  roulinued  inlerrupteilly 
downnanl  and  liai-kwanl  aenws  check  1o  opcrcle;  a  few  small  ydlow  I'potn  ai'hn-H  cheek  k-lween 
the  two  stripee;  lip  of  lower  jaw  ytJIow;  yellow  of  Ijask  in  hIkhiI  (i  iiiilefinitc  linen;  dorsal  jwlc  rosy, 
epinous  part  gn>enish  yellow  at  l>ase,  this  e<cti'[i<ling  towaril  tip  |KM<ti>riorly  and  fomiing  a  sulimaniinal 
yellow  Blri|>e  on  Hoft  jiart,  narrowly  l)ordcre<l  almve  by  rosy;  rivt  i>f  fin  nu^y;  cauilal  dark  TiKiy,  |>aler 
lowani  tip,  then  with  blackish  re<l  eiltie,  a  tErccnixh  yellow  slrijic  along  u|i|ier  ariit  lower  margins  nar- 
rowly edged  with  roay;  anal  yellow  anteriorly,  rent  of  Hn  jiale  rosy;  |iectoral  and  ventrals  ]«le  rosy; 
yellow  of  lower  jaw  lunmdeii  by  rosy,  rc.-t  of  jaw  and  chin  whitish;  nvnie  enanipleH  with  piwlerior 
halt  of  pide  with  scattered  small  greenish  yellow  siMrta,  these  exiending  on  i-audal;  eye  with  a  hnwi 
hrown  bar  through  the  niidtlle,  white  al>ove  and  lielow. 

Color  in  alcohol,  [lale  yellowish  white,  ll^fhter  l>elow;  iKvly,  es|>ei:ially  iHisteriorly,  caudal,  anil  soft 
dorsal  with  numeroiiK  email  distinct  lirown  i>|h>|9;  hea<1  pale,  a  white  line  exteniling  along  np|>er 
edge  of  maxillary  and  acroM  cheek  too[>frcular  opening,  a  similar  hut  lc««  distinct  white  line  from  eye 
to  upper  eiij?e  of  gill -opening;  l)etween  these  2  a  few  white  specks;  al^thc  fins,  except  caudal  and  soft 
dorsal,  plain  yellowish  white. 

Four  spe<-i]nens  of  this  interesting  anil  handsi>[ne  species  were  obtained  by  ns,  2  at  Honolulu 
and  2  at  Hilo.  Four  others  an;  in  the  collection  made  at  Honolulu  in  IRStH  by  llr.  WoihI,  when-  it 
wail  also  obtaineil  by  the  AtlMilroiu  in  l!>02. 


Piim  /inifnfa,  Sltindnc'hner.  .Sllzb,  Ak.  Wipn.  LXX,  I,  37.'i,  1H74.  niiil  Denk-.  Ak.  WLsa.  Wien.  XI.VH.  IHh;l.  pL  Vl.  n^- '^: 
lint  Hrssli<iliiHn'iilHiiiink-l\vn<a.in  .MHillnnt.  App.  r.  4.  Reiinloii.  imi.  Indian  Ouan. 

Ittm  aurora  Jimlsn  &  Kvprmaim.  Biill.  I'.  S.  Fish  ('oinm.,  X.it  [I,  l9W(Apr.  IL.  1B9B).  176.  Hllo;  Jei.ktiw.  op,  i-il.  (Sept. 
£t.  leco).  l'l9<Honohtlu)    Siiy<li>r.  op.  vii.  (Jnn.  1'J,  1901).  .VJ7  {Jloiioluliu. 

Qean*  ISS.  CEPHALOPHQLIS  Block  A  Bchntider. 

This  genus  is  clot«  to  Eiiiiia/zlifliif,  from  which  it  is  dii^tinguisheil  mainly  by  the  pri>sen<-e  of  4 
instead  ol  11  (or  rarely  10)  donial  fpines. 
(fplitilapluilit  Bloi'h  ii  Schneider,  t<>'Kl.  ichlh..  .til,  1801  (nrgmi. 

BnlinnHi  Ciivler,  Rignp  AnlmBl.  FA.  I.  11.  37B,  1tit7.  (iill.  I'nw,  Ac  .Vhi.  Si'i,  Ptiila.  Ijuh,  zn  lte«rlcii'<1  to  e-aialat.  pip,|; 
nnlntBloFli. 

£Hritarfalr«s  GUI,  I,  c.  INWi.  lOS  ioiialal-hi,/iil>ii». 


171.  Cephalopbolie  argus  Hlocb  A  S.-hnei<ler.     Fig.  »R. 

Head  2.76  to  3.25;  depth  2.75  to  3;  D.  (x.  !.■>  or  IB;  A.  in,  fl;  scales  9  or  10-IOO-;«,  ftU  to  HH  pores. 

Body  mo<ier8tely  elongate,  the  head  rather  pointed;  mouth  laiye,  the  lower  jaw  strongly  projecting; 
maxillary  extending  considerably  beyond  eye,  it»  tip  rather  wider  than  eye,  its  length  2  in  head; 
preoperde  very  Htiely  serrate,  the  t«rr!i'  soarirly  eidarKed  on  the  roundeil  angle;  middle  opercular 
ppine  never  lower  than  up|ier,  lower  not  so  far  bauli  aa  upjier;  ojiercular  Hap  |iointe<l;  scales  of  liead 
cycloid,  scales  of  boily  strongly  ciliated;  snout  aud  maxillary  scaly;  teeth  in  broad  bande,  canines 
moderatf^;  gill-rakera  t1  or  9,  Ixttides  rudiments  l)elow*  angle  of  arch;  nearly  a^  long  as  gill-fringes; 
third  and  fourth  dorsal  .spines  longest,  alHitit  :t.ri  in  head,  much  shorter  titan  soft  nivK;  |>ectoral  1.8  in 
head;  ventral  '2.2b,  not  reaching  vent;  second  ami  third  anal  spines  suiiet|UHl,  Ehortcr  than  soft  rays; 
caudal  rounded. 
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Color  dark  iiurplinh  bruun,  |«ter  |x>HkTiarly,  wilh  very  faint  paler  anil  darker  itosh  shadeH  lon&nl 
the  tail;  head,  Ixnly,  ami  Hii^  iiivenil  with  i^niall  blue  :>p()ta  nn^ceil  with  lilack;  antt-ricirly  tile  ppols 
Conn  rowH  nmtihiK  Imckwanl  ami  iipvvHnl;  lielciw  they  riirm  irn^uhir  luti^tuilinal  IJtKv;  spinous ilotMil 
edged  with  bright  nranin.';  wift<t<in«l,  ariul,  and  t-andal  eilgcd  with  whitish. 

This  Hiiei-ies  im'oinmciri  abrmt  Hit  ifiral  rivfs  in  Ihe  siuitb  wai*.  It  is  nivinliil  from  Hawaii  i>y 
Quoy  and  (Tainiaril.  lint  no  later  uliserver  liau  found  it  alx>iit  thexe  i)>lanili<,  Uur  itescription  in  taken 
from  X[ie('inieii8  from  Kaiuoa. 


BofHaniuirHaalHi:  Bloi'h,  Aiisl.  Pis<:lit',  IV,  «>,  I'l.  (-CXXIV.  ITM:  iir>i  •![  ].iimn:un. 

rtTihalophiliii  nrgia  Blm-h  A  iivhnfM<.-l.  Sy>4..  Ii-hlh.  3\l.  IMII.  IndU. 

.SrmaH-erBttt.  Cuvlcr*  VultwiciiiHT..  Hi*.  Nal.  IMIbs..  II.  aiiU.  iS2H.  (1  mil  her.  Cm..  1. 11.MK.S9(Fjist  liirltw);  Peters,  M.m. 

Bcrl.  At.-.  IfWi.  lU:!. 
.S^niiB  iu»vr/iufrrCuvlvrAVaIviicli!nii(!^  lip.  ilL, sen.  Sandwich  Ialaodi:Rui.pe1I.AIlHHFiw'hi.'imh..^lt.-er^ 

Hk.  1. 1XX:  Liwiii,  Voy.  riKiullle,  Zuol..  Xil.  I'l.  XXXVII.  IKW  (IiiiIIhii  (N-i'Hn:  Bombuni).  qim^dt  nulmsnl.  \ny. 

AMnilBlH.',  I>[ili«.,  r>-ia,  I'l.  Ill,  ttg,  I,  IMS)  (Xcwtiiilnpii):  Kirhnnl-viii.  Kcp.  ti'hili.  Cliina.  IXS.  IKM.  In  Kfiii,  |.Mh  mcelini: 

Brilish  Amup.  Adv.  HcL,  INLS  (MiHlwlch  IkIsiuIh,  I'olyiHwlB;  New  Quliini:  Auslnilia:  (miiiit  uiid  Red  Sunj. 
SfTTOHm  fiHaalHi.  UmillKr.  CitL.  1.  IIU,  tin;  Kiict.  Novatm.  fiK'hc.-.U.  18G5i  Klunxiiiicer,  Vi-rh.  Ziwl.  BoL  Utai.  Wieu,  XX, 

INTO.  i»M:  liiiiilher,  Fiw  hi'  dvr  Siulsw,  fi,  11.  IV.  tmS;  Mucliiay.  ITar.  Linn.  Hoc.  N.  U.  W.,  V.  IWO,  316  (Nonhcoiist  i>I 

Aiwlrnliii):  KluiizliiKi^r.  FIx-lii' nrth,  Mi.'cr..S.  IWI, 
EpinrplHlHiigHaalHt,  B}ix\tiT.  NtHlvrl.  Tljdxchc.  tlii>rli.,  1.  IMM, -.£»  ^iHleTeniiilr). 
^WTiMhk  aiytu.  Blll'kvr.  Vcrh.  Akwl.  Anml.,  XIV,  Nii.  i,  IHTt,  rH  (KaiU  IndlHii  An'liipFlnico);  Alius  Iclilh..  VII.  13.  PL. 

CI'CXLll.  Hk.  S.  IHTS;  tiativmii',  Hint.  Mad«H..  1<<>|!».,  Ill  Urandldivn  Hi^<l.  I'hjs.  Nul.  cl  I'olil.  lladiiKawiir,  XVI. 

IKSI.  M. 

.Vrmii«>if««iKMii,  liny.  FlKh,  Ind.,  21,  I'l.  VI,  Hk-  3,  INTf,,  hikI  Fiiuiik  Inrt.,  Kish.,  I,  -l.i;,  JKHS,  ].««, 
f.VTraHni|Hrj7Hl(»(ni  llv  Vi^  rroc.  Ltlin.  Sov.  K.  ».  W,,  VUl,  1»K].  l-ta.  New  HcbTidci. 
>)HBrpArlMi  miHialaa.  Sauvnge,  up.  •.-ii..  !i;i,  inin. 

Oenni  126.  EPIHEPHELIIB  Blo«h,    Tlie  Oronptr*. 

Body  Btout,  txiiiiprwwtil,  toverod  witli  miiall,  I't^-iioiil  mmlusi,  which  are  oflen  Homewiiat  embe<itled 
In  the  skill;  walew  of  lateral  line  trianjinlar,  cyi-loiil;  siift  |iarlM  of  vertifal  linB  fti'nerally  more  or  letw 
Hiity;  cranlnm  narrow  above;  [larietal  i-re»<lK  not  prtKhifeil  on  frontaln.  whii'li  art;  without  Iransverse 
riilgi' iHK<tiTially;  FrtmtalH  with  a  pnu'eiw  iir  kniib  on  t^acb  Hide  behlntl  inlerorliltal  Area;  premaxillary 
proi'eiwtii  Htlin);  into  n  notch  or  ctivily  on  anterior  eiitl  of  frontab;  preoiien-le  nnHlerali-ly  Merrate 
liehind,  its  luwer  liuil>  entire,  without  dirfini-t  antrorse  spine;  operclt;  with  two  stroiijt  Hpiiien;  nostrils 
well  sf|iaratisl;  month  lar^je,  maxillary  larp',  with  a  well -i lev elo|)ed  supplemental  Ix>ne,  its  surface 
usually  with  timall  sfalew;  canine  teeth  few,  larp',  in  the  front  of  tlie  jaws;  inilar)^!  teeth  of  inner 
wries  of  each  jaw  deprcs."iil>U';  (fillnikers  whort  and  rallier  few;  ilorsal  sjiinea  usually  II,  rarely  10,  not 
filameutous,  the  last  ones  somewhat  shorter  than  middle  ones;  anal  npini>s  :i,  the  S(>t'cind  iisiially  the 
Uiycr;  the  numlHTof  soft  rays  7  to9;  caudal  tin  rounded  or  lunate;  pylohcciecafew  (usually  10  to  20); 
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pectoral  rounded,  shortiBh,  nearly  Ftymiiietrii'al,  nf  15  to  '20  layf;  vcntrsla  mcHlpral^,  inoertiHi  below 
pectoral,  close  together,  vtu'lt  with  a  (i|.rori«  aiiirie.     K]i«-ieM  very  nutiieroriB,  iiiosit  of  llieiii  of  larite  Rizt-, 
ahnumlin^  In  all  the  tropical  ei-an,  wlitre  tht;y  are  valuable  fcioil-tii'tiiw.     ThiH  is  the  larKexl  bikI  nioHt 
important  gemw  of  the  .SirrnimW.r,  ami  ilM  kijcvIm  arc  most  widely  iliMtriliiiteii. 
Only  one  siwcies  known  to  ocenr  anions  the  Hawaiian  Islamls. 

Kpineplitlaa  B^nrh.  Ic'Slhyoliltln,  1791  {utargliuUir,  brimnruji,  mirm,  r-ilirr.  rli-.;  n'slriilcil  lo  miirijiiia(j>  by  authow). 

'yrna  Bonaparle,  liilr.  Cia««  Pewl.  Faiiiia  lUlil-*,  lit,  pi.  1.  liO;l  (ff/fW  -jfiinia), 

'VirUAyaSo'iiillmll.  Nal.  Ilixl.  nua.  Klshm,  II.  'MX.  IICW  (^•uv-piirpnraliu). 

'Vmn*7ifr»  KwaiiiwHi,  I.  e,  (nliKU.  tU;.). 

J/ypnrfA'WnjiUill.  I'nH.-.  \i:  NhI.  Si-i.  rhiliL.  1M1,  ^Ti  (j)ii>'iniK<i>i^.N/r<n(iu). 

/jthnifKmt  Ulll.  op.  Pil.,  IW3.  NO  {l«ta-ij»rml>), 

»™«  Hm-y.  Ann.  Ljr.  Nut.  Hlsl.  N.  Y..  X.  WIl.  W  (!«rW->- 

PriaruHlkirhllifi  Day.  ITiv.  Zi-uL  Nf>F.  LutiJ.  INUH,  IWI  (uiinbriu'/HifrNOJ':  yoinin). 

lI'imuhigrgMrt  KWeynr  iitAff.liMy,  I'lw.  Uiiii.  Siv.  N>w  S-iiilli  Wntw,  I.  IWB.  W.  I'l,  VI,  11k.  3  IHBWftff). 

Ilspoirrmmu  KIuiizIiiklt,  FIkl-Iii.- iIvh  rolhcn  JIl-ltl-s,  3,  IHKI  IMurr/.iKU. 

173.  Bpinephelus  quernua  Setcle.     "IfopiVv  /iii'ti."     Fi^H.  K.>)  ami  DO  (jiiv). 

Head  2,4  in  leiiK"";  depHi  L'.fi;  eye  7  in  liea-l:  wuiiit  :t.(i;  iitaxiilary  :;;  inlemrbitiil  4.«.'i;  D.  xi, 
15;  A.  iti,  f);  a)>out  IWH'ales  in  lateral  line, 

|{(»ly  sliiirt,  ileep,  an<l  miHlerately  (Tiin|in'sse<l,  Iniek  consi.lerably  eievateil,  the  elirve  from  tip  of 
xnoiit  to  enndal  |iediini-le  lieingiiniteniiifomi,  wimew-hiit  iriore  alirnpt  al  cirifiin  of  Hpiiiou.''  diireal;  head 
larije;  itnoiit  moderate,  [H>iflteili  month  lar^ie  at  an  anjfle  dC  alHint  Ah",  the  lower  jaw  slightly  pro- 
jecting, the   lip   rouniledi   maxillary  strui^,  reachiti);   puHterior  i'il);e   of  urhit;  supplemetilal   bone 


present,  width  of  tip  al>oul  eiinaiiiiR  dianieler  of  eye;  teelh  in  carditorrn  lianilM  in  jaws  and  on  vomer 
ami  [lalalinea,  the  outer  row  on  jaws  goniewhiit  enlarj.iil  and  ea nine-like,  ilepres.-ihle,  esiwi^'ially 
the  inner  »eriee,  2  or  more  Ini^r  canines  near  tip  of  oHch  jaw;  lonkfue  ivitliout  teelh;  eye  Binall,  in 
anterior  halt  o[  head,  and  entirely  above  axis  of  l«Hly;  interorbital  H[jjiee  i-onvex,  rather  broad,  about 
half  greater  than  eye;  noHtrils  cliwe  lop;lher,  the  [MRiterior  tlie  larjaT,  vertically  ov<iid;  preojiervle  i?er- 
rate,  ctrongeat  at  the  angle;  o|wri-le  with  a  lonjt,  [niinteil  soft  flaj)  and  I!  Hat  Hiiim-!!,  the  midille  the 
largest,  elowr  to  the  lower  than  lo  tlieHp|«r,  lower  eilge  of  o|»Ti'leK;rra(e.  lirancliios-tegiilHT;  gillrakern 
short  and  Btout,  very  blunt  on  short  ann,  7-j  Iti;  jiseuiiobranchiie  well  developed;  ti:ingue  lung  and 
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pointed,  ppoon-phnped,  iree  almip  the  wik*  anci  for  a  (iiptHnoc  at  ti|>  j;rpater  tlian  orbit;  fins  large; 
cr^;in  of  ilorual  from  tip  of  snout  alHiiit  pi|iialin^  Icnfrlli  of  lieai);  dorsal  f  [liiies  plron^,  fourth  and  fifth 
longest,  2.ti  in  head;  last  dorsal  H[>ine  Eli);litiy  l<in)tfr  than  snout,  soft  [xiriion  of  dorvat  Nomewhat  ele- 
vated, ronnded,  (he  longest  rayfi  ei|nalitig  snont  and  eyi-;  ranilal  sliglilly  roniideil,  the  rayn  1,6  in 
head;  first  anal  sjiine  phorl.  seei.nd  strong,  third  longest,  almnt  e<|iiallng  snout;  soft  portion  of  anal 
roundeil,  the  longest  ray  2,3.')  in  heail;  ventmls  scarcely  reaching  vent.  I.O  in  head;  [lectoral  hniad. 
roundeil.  fan-chaiied,  aliont  n-aching  vertical  at  veni,  length  of  Hn  I.TS  in  head;  si-aleH  very  email, 
and  finely  ctenoiil:  lateral  line  following  curve  of  hack.  |>i>n'K  small;  na|>e,  opercles,  and  cheek 
densely  n>vere<l  with  fine  scaliw.  nnt  rior  [nirlionof   intenirliitiil  and  snout  naked. 

Color  in  life,  dearly  iniitonn  dark-|)ur|ili»h  liniwn,  the  fins  darker  on  distal  |iortions,  the  lielly  also 
darker;  a  dark  shade  almve  maxillary;  irregnlar  jiearly  while  s[>iils  on  side, arranged  jiartly  in  verti<-al 
rows,  the  largest  less  than  laijiil,  the  Kinallcsl  mere  dots;  hcitd.  najH-.  and  whole  ilorsal  fin  more  or  less 
Rp<itled;  i-anilal  hroailly,  sofi  dorval  and  anal  iiarmuly.  edged  with  whiljslij  ventrals  lilnck;  iiectorals 
ptwn  Imiwn.  In  idd  esamples  the  white  sjkiIs  Iiecome  diffuse  and  riisapjiear,  the  lM«ly  Iwi-oniing 
leather  color,  willi  jmler  blotches. 

Color  in  alcohol,  rich  dark  brown  on  hea<l  and  l«xly,  si>arsely  covereil  with  bluish  white  apols 
and  specks;  similar  sjM>ts  on  spinous  dorsal;  anal  ami  spinons  dorsal  narrowly  e<lge<!  with  dirty  white; 


candal  darkest  distally,  with  a  broad,  |Mile  border;  ventrals  litue-blaik;  pectoral  smoky,  paler  on  distal 

This  sjiei'ii's  is  rather  scariT  in  (lie  Hawaiian  markets,  where  very  large  examples,  2  tn  :{  feet  long. 
are  occasionally  si-en.  Our  coJIection  ccmtainsi  4  s[ieciniens,  none  of  them  full  grown,  from  one  of 
which— No.  (IXm,  151  inches  Irmg-onr  life-color  notes  wen-  niaile.  This  was  olrtaine.1  in  the  Hono- 
lubt  market  Jnne  1(>,  \'.m,  at  which  time  '2  oilier  s|>eei mens  were  nbtaincd  by  nti.  We  have  1  from 
Kailna,  and  (here  are  2  siH^'imeii."  in  ibe  collection  of  Dr.  Jenkins  .ilitaineil  by  Dr.  Woo<l  in  1H9K, 
The  single  sjiecimen  obtained  by  Mr.  Alvin  Seiile,  and  njion  which  bis  ilesription  of  the  njiecies  is 
liasfd,  wa.1  sirurcd  by  him  .VuuusI  il,  HH)I.  The  siH'cii.s  whs  also  obtained  l>y  the  .If/xfrnii  at 
Honolulu.     Diir.''in>.'iii>ens  r.iniie  in  leiiulli  fmm  :<.7.'i  lo  Ui.,%  inches. 

There  is  a  s[*Hmen  of  !■:,.;.,., ,h.lf>  in  Ibe  rhiliidelphiii  .\.a.lemy  (Xo.  l:f4tW.  foil.  Dr.  J.  K. 
Townsend)  thai  is  prolmbly  this  s|H'i'ies,  It  was  wn'O^ly  iileiitilii'd  with  f-'.  j'nufogiiHaliit  (Forskal)  hy 
Mr.  Fowler. 
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Epiaerphrluifnta^uUal«ii.  1 

|T)-pi-,Nn.  IKI.B.  I' 
lulu);  Snyiicr.  op.  < 


Oenas  12T.  0IH1HTAKTHIA3  BlMk«T. 

riiHly  sln)niily  roTiipreHWfii;  »cali>M  ratli(>r  larj^-,  triluittil,  Kn»>i>(li;  lateral  liiic  cinnplcli-,  the  tulx-s 
slniigtif  au<l  (■xU'ndijiK  aXnnf  nearly  the  enti^^^  wcaU';  iiiinith  rather  largi.',  prut  met  ill';  iiiuxillary 
expowvl;  jawti  with  villiform  twth  and  rnn-cil  raiiiiiex;  larRc,  elonpato  paHiii'  <it  twill  on  voiiii-r,  . 
I«lalinw,  and  ton;iiii.';  hi^il  wsdy,  imlniline  the  maxillary ;  pnii|)erclt>  wrraliil,  without  antron«etet'tlI 
rin  till'  lowiT  lutriler;  niM-rclc  with  3  Bpines;  pll-iiieiiibranpn  sp]>amt4';  7  hraTielii«*teftal»!  psendiv 
limni-liiH-  prownt;  gillniki'rf  very  Ions  am)  flciider;  a  tiincle  domal  fin  with  x,  lU  rays,  the  spinotiH 
]H>rtion  a  lillle  lontrer  than  the  Hiift;  atial  short,  with  in,  7  rays;  cjiudal  nniarginatf ;  jK'.'Uiral  ohltif*- 
pointeil,  KiiWinnictrli'ai,  ravf  IT;  ventrals  Ix-low  txi'toralsi,  i-ln»e  tuftelher,  eat'h  with  a  flronj:  sj.iTii-. 
ftilontaiilhiai  BliM-k*r.  N.-.IitI.  'lijil-rhr.  ItiiTk.,  IV.  J1?J,  2Sr>  ( AndiVni (wrfrnji/m) . 

173.  OdoutantliiaB  fuBcipinnis   (.fenkitiH).     I'late  XV  and  fi)(.  01. 

[Jeptii  2.S  ill  lenjrth;  head  2.J(;  1).  x,  17;  A.  in.  7:  wales-.  4-47-15;  I'.  1.31  in  liea-l;  V.  alNmt 
e<4iial  to  heail;  eye  4  ill  henii;  Intcn'rliital  tilitclilly  widt^r  llian  eye;  maxillary  rvadiinj;  to  lielow  middle 
of  eyp;  narr<iWH<l  |Hirt  of  prtNirliilal  a  little  lew  than  'i  \n  eye;  hraiicliiijeti-jnilH  7;  jnllrakerw  on  lower 
anil  of  fimt  hranehial  an-li  U. 


Mouth  very  oblique,  lower  jaw  winiewhat  ]>ro]ei'tintc,  jn»<t  cnterin);  pnilile;  npjier  proille  of  head 
reentrant  before  the  noNtrilH,  tlieiiee  to  naiH!  fttvp  an<l  almost  dtniijflit,  in  one  R]>e(^imeii  rather  proiiii- 
netitly  convex  iM-fore  the  eycR;  HlnMitcly  Iml^inKatnaix'in  (nmtof  i1orHalR|>inef<;  profile  of  liaek  straight 
from  front  of  firyt  (torxal  to  anterior  rays  of  soft  dorpal.  from  here  ilewemlinf;  to  [■.■juilal  |>e<liinele,  the 
ap|ier  edf5e  of  whieh  is  on  a  level  with  tij)  of  snout;  vent  nil  profile  ll■^^l^  convex  and  le.'w  .in)fiilar  tlian 
upper;  operele  with  2  flat  apineii,  the  U|>|ier  the  laryi-r;  lower  jiarl  of  inljre  of  ojierele  i*rrated;  iinRle 
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of  preopercle  with  1  or  2  Btnall  Hpint^s;  lioth  vertical  and  horizontal  martrins  of  preopercle  nerrat^; 
preorbital  utitire,  e<lg«  of  stilxirbital  hiililen  l>y  >»ra1eH;  teclh  in  Kiil(!E  of  jaw  minute,  in  villifonn  InnilB; 

2  small  eanines  in  fnmt  of  ujippr  jaw,  2  to  (1  in  front  of  lower  jaw;  first  iloraal  spine  short.,  less  than 
eye;  second  more  tlian  twice  as  ion^  ae  first;  third  nearly  twice  second,  prominently  longer  than  the 
succeeding  spiiiec;  fourth  spine  1.66  in  the  third;  spines  from  fourth  to  tenth  decreasing  regularly  in 
length,  tenth  1.25  in  fourth;  soft  doreal  somewhat  rounded,  lonirest  rays  ei]uat  to  fifth  spine;  first  anal 
spine  a  little  shorter  than  first  dotsat-  third  anal  Sfiine  equal  to  aeconil  dorsal,  slender  and  a  little 
lonj-e  tl  an  seco  1  anal  sp  ne  si  ft  a  al  sh  rt  ne  Hum  rays  lonKeut,  a  little  loDfcer  than  longest  rays 
nf  soft  dorsal  cauial  rathe  large  lee)  I  f  ked  longest  rays  equal  to  length  of  heail,  longt'r  than 
longest  Jomal  p  e  lowe  i  l)e  a  1  ttle  sn  all  than  upper;  ventrals  longer  than  pectorals,  about 
equal  tl  hea  1  ac  te  sccon  I  ray  I  ngest  |>ectorals  pointed,  mc<liiin  rays  longest;  all  parts  of  the  head 
an  1  Ik  Ij  except  tl  preo  I  tal  an  I  ja^s  smled  scales  clenoiil  and  ciliate<l;  lateral  line  strongly 
archfHl  anien  I  Ix^  ngahi  h*^  ^^  '  of  gill-cleft  on  eighth  scale  l>elow  the  dorsal  spinex,  the 
highest  part  on  the  fourth  row  from  the  Imok  an<l  on  the  twentieth  front  the  ventral  me<lian  line. 

Color  when  freeh  (No,  ftMHl)  orange-reil,  side  and  back  nearly  bright  golden;  tail  anil  hreast 
shaded  pink;  a  golden  strijie  from  eye  to  tip  of  snout,  t>ordere<l  all  around  by  crimson,  the  crimson 
lines  meeting  across  snout;  lower  lip  crimson;  chin  golden;  dorsal  spines  golden,  their  baaex  olive,  the 
membranes  mostly  crimMon;  distal  half  of  soft  dorsal  golden;  a  crimson  stripe  along  base  of  dorsal, 
same  shade  covering  most  of  lower  half  of  fin  except  as  replaced  by  dark  olive-green,  which  forms  a 
stripe  above  the  crimson  stripe  and  irr^ilar  blotches  aliove  that,  leaving  2  irregular  rounded  spots 
of  the  crimson  ground  color  within  the  green;  an  olive-^reen  croes  blotch  at  l>ase  of  fail;  caudal  golden 
at  tip,  midille  pink,  outer  rays  bright  crimson,  basal  halt  of  fin  mostly  scarlet,  the  orange  and  red 
irregularly  placeil;  pectoral  shade<l  in  gold  and  orange;  ventrals  and  anal  same,  spines  pinkish;  iris 
golden,  ringed  by  purple.    - 

Color  in  alcohol,  plain  reddish  yellow  (red  in  life),  dusky  on  scaly  part  of  base  of  soft  dorsal  and 
of  posterior  part  of  spinous  dorsal  and  about  base  of  caudal.  Color  in  life  pale  orange'red,  the  dark 
areas  clear  olive-green. 

This  spei'ies  was  obtained  at  Honolulu  (Jenkins,  Wood,  Jordan  and  Evermann,  and  the  All/alroim), 
Hilo,  and  Kailua.  It  is  taken  in  rather  deep  water,  and  is  at  times  common  in  the  Hilo  market.  Our 
numerous  specimens  are  7.5  to  S.S  inches  in  length. 

.liilAuu/iurffrinnJiJenklliK.Bull.  U.  a.  Fish  <;oinm.,  .\[X.  INW  IJune  X.  IWI).  &<<e,  He.  3 
Nal.  MUB..  Coll.  O.  P.  JonHInt):  JenWna,  i.p.  ett..  XXII,  1902  (B<-pI.  2S,  IBttl), 
(Jan.  IS,  1904),  (07  (Honolulu). 

Oano*  128.  PBIUIIAVTHIA>  BlMkst. 

ScaleH  small;  jaws  scaled;  lateral  line  sharj'ly  angiilateil  at  l>ase  of  caudal  peduncle;  no  teeth  on 
tongue. 

174.  pBeudaathiaa  kello^gri   (Jordan  A  Evermann).     Fig.  112. 

Head  2.5 in  length;  depth  2.5;  eye  4.5  in  lie.ad;  snout  3. C;  nmxiltary2;  Interorbital  5.4;  D.  xi,  15; 
A.  Ill,  7;  1*.  15;  scales  4-.f6-10;  gillrakers  IS-i  4. 

Body  short,  deep,  anil  compresstil;  dorsal  outline  greatly  archeil,  profile  from  origin  of  spinous 
doFHal  to  tip  of  snout  nearly  straight,  lieing  gently  coni^ave  over  interorbilal  space;  ventral  outline 
nearly  straight;  caudal  peiluucle  compreseeil,  its  greatest  depth  Sin  head;  head  longer  than  deep; 
snout  bluntly  pointed,  lower  jaw  prominent,  slightly  the  longer;  month  lar^,  nearly  horizontal;  a 
narrow  l»nil  ot  small,  sharp,  conic  teeth  on  palatines,  a  small  patch  on  vomer,  a  band  of  canliform 
teeth  on  upper  ]aw,  a  narrower  banil  in  lower  jaw;  several  large  canine  teeth  in  each  jaw  anteriorly, 

3  of  thet«e  close  together  on  middle  of  each  side  of  lower  jaw,  these  hooUnl  Itackwanl;  6  or  8  large 
pores  on  lower  side  ot  mandible  and  several  on  up)ier  patt  of  snout;  maxillary  reaching  to  poelerior 
edge  of  orbit,  its  greatest  widlh  l.-'i  in  eye;  eilgc  of  preopercle  above  angle  and  eilge  of  ot>i>rcle  below 
the  upjier  miildle  of  l)aKe  of  pectoral  denticulate;  2  broad  opercular  spines,  the  upper  the  )ai:ger;  eye 

or,  its  lower  eilge  on  line  with  up|M'r  base  of  pectoral;  tins  large,  the  second  soft  dorsal  ray  and 
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ii|ii)ur  r.tyno(  upper  (-amlal  lob;'  Ix'iiic  priMlmwl  eai-h  npn  lilHiiu'iit,  Ihc  iliirmil  IllHiiiciit  l>pin(t  produced 
half  its  length  beyond  rent  of  fin;  dur.-iil  apiucM  wtonl  niid  Btniiiji,  the  lirrft  fiiini'  2.;)  in  third,  the  fifth 
being  tlie  highest,  2.5  tn  head;  Imee  ';f  HpiinniH  don-il  1.15  in  lioail;  liani'  of  mift  diin«l  2.3  in  head,  itii 
fourth  ray  S.S  in  head,  the  lai<t  ray  1.4  in  fourth;  oaudal  tnnirate,  tlie  lower  n.yti  proihieeil  Hlightly  ax 
a  filament,  but  not  nearly  so  long  a,'  the  upper  lolie;  ['(■(y>:id  anal  npiiu'  longest,  2.S  in  head;  second 
Boft  ray  longeFt,  2  in  heaii;  iiectoral  very  Icing  and  large,  reaching  to  origin  of  wift  anal,  tlie  eighth 
and  ninth  rayH  from  aim  ve  the  longi'i-t,  1.4  in  head;  Hialen  Iarg<',  llnely  rti'miid,  in  regnlarnerien;  entire 
body  and  head  Rcaletl;  Itosit  portion  of  all  Unit  except  Hpinoiu  d:trKi1   with  Hiimll  RCJtlei';  latem)  line 


Fio.  aL-iWF.rfiiHlf.i 


strongly  convex,  not  roncnrront  with  the  <lorenl  profile,  iMi-oming  straight  on  middle  of  caudal 
pednncle;  one  row  of  scales  behind  tip  of  last  <lnrBRl  ray. 

Color  in  alcohol,  pale  brown,  thp  tins  lighter;  in  life,  reil. 

Only  3  BpecimeUH  were  obtained,  all  having  l>een  taken  with  the  hook  in  deep  wal«r  off  Kailua, 
in  southwestern  Hawaii.  They  range  in  length  from  7.T5  to  K.r>  inchcH.  The  xpecies  Ih  allied  to 
P»eiidanthin»  japouu-u»  (Steindachner  &  DiKlerlein). 

in.  Bull.  [T.  s.  V\A\  rjimm..  XXII,  VMl  |A|>r,  11.  IWH),  ITy,  ofl  KaUun,  Hawaii.     {Type, 


Family  LXI.  PRIACASTHI1),E.  -The  Catalufas. 

Body  oblong  or  ovate,  comprtsied,  covereti  with  small.  Arm,  rough  scales;  all  parts  of  the  body 
Hnil  head,  even  the  snout  and  maxillariet>,  l>eing  densely  sialy,  eai'h  scale  with  a  more  or  let's  develoiied 
plate  on  its  posterior  bonier,  moHt  developeil  in  the  young;  head  deep;  mouth  large,  very  oblique, 
the  lower  jaw  prominent;  villilorm  teeth  on  jaws,  vomer,  and  palatine;  none  on  the  tongue;  pre- 
maxillarits  protractile;  maxillary  broad,  without  supplemental  iMtne,  not  slipping  under  the  very 
narrow  preorbital,  which  is  usually  serrate;  no  suliorhilal  stay;  eye  very  large,  forming  al>out  one- 
half  length  of  side  of  head;  posterior  nostril  long,  slit-like,  close  to  eye;  preopercle  more  or  lees 
eerrate<t,  one  or  more  strong  spines  at  its  angle;  opercle  very  short,  ending  behind  in  2  or  3  points; 
no  barbels;  gill -membranes  separate,  (ree  from  isthmns;  ppeudoliranchiic  very  iarfje,  extending  along 
whole  lejigth  of  ojierclc;  post«rbital  part  of  head  very  short,  the  o[>ercle  small;  gills  4,  a  slit  l>ehlnd 
the  fourth;  gillrakcra  long;  branch iDStegais  l(;  lateral  line  continuous,  not  cxti-ndin>;  on  caudal;  ilorsal 
liu  eontinaous;  x,  9  to  15,  the  spines  <iepreswl>le  in  a  groove;  anal  ii,  9  to  15;  soft  part  long,  similar 
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til  Witt  ilitrwal,  Bi'iiics  hIr'UK,  wtitraU  very  iargi\  tlnirai'ic,  r,  ri,  clow  t<w<lher,  in  fulvanne  of  !««■  nf 
{MH-tiiral,  jiiimii  tJi  l»-lly  hy  a  im-inlnwiG  which  iiicliiwB  a  Knicivi';  no  axillary  proct'Mi;  )i|iiiie  ftniii^; 
IM-ctoral  Hiimll,  )H>intc<l,  not  rviii metrical,  iif  I!)  or  2()  rave,  the  ii|)]M>r  li~iii);e»it;  cauilal  lin  tniiicale  or 
lunitle;  xpiiifx  of  fiijn  f^'nei^lly  niiiKh,  with  fiiiall  MTnc;  air-l>Uil<ler  larfcf:;  pyloric  cii-ca  few;  verlc- 
]inv  ill  rmlin'i'il  niinilH'r,  1*  or  10  •  L;l  =  22  or  2:!,  tlip  flrnt  verU-hra  beiii((  very  Hiiisll  or  al**"!!!;  tninp- 
verHe  iiriH'i'XH  lieKiiiiiinK  i>ii  )<ev('iith  (i^ixtli)  vcrti'lira,  (he  lant  2  pn^raiulul  briilKed  acrotw;  riliealtai'ht^l 
U)  tiie  tranwviThc  jiroceHHefi;  ejiiiilriiralH  alwcnt  on  lawt  :(  [irvmiulal  vcHeliw;  Biipraix'cipitul  i-rcst  very 
low,  contimieil  fiirwaril  t'l  oviT  front  of  orliit,  whrn-  it  if  joiiiiil  liy  the  imrictal  rreHtw;  pnic««ea  of 
premaxiDaries  riimli'rntp.  CarnivoroiiH  liwlies  of  llio  Inipiml  Rcan,  I'hiefly  in  iit-t'|i  waters;  nim'tly  n»*- 
<iiliirtHl  in  life.  The  family  in  a  nliari'ly  'lefiiieit  )i;roiip,  not  cIom'  lo  any  iitlier,  hut  the  atlinitl«H  on  the 
whole  wi'm  to  lie  nearest  to  the  S,-m-iii-h-  anil  their  tnipical  allicK.  Ijenera  2,  ffn'ritf  about  10. 
Only  I  tct'iiux.  with  :t  I'ltecieH,  known  from  thit  llawaiin  JKlanile. 

0«BQ(  129.  PBIACAHTHD8  Caviar. 

Sialif  very  Kiiiall.  KO  to  100  in  tile  lateral  tine:  IkkIv  ol.lnng,  more  than  twite  as  long  as  ileep' 
jireoiMTi'lc  with  a  r>pine  at  an^le;  interorliilal  area  externally  Iraiii'verwiy  conve:!,  the  craniuiti  ittiell 
trails verwely  i-oiieave,  the  elevation  lieint;  formeil  of  Hewh;  a  etmnpiruous  foramen  in  the  intenirhilal 
area;  lateral  line  exten<ling  npwaril  an<l  Iwckwanl  from  up)ii'r  anyle  i>[  KillHiiH-ninj^  towani  Beconil 
ilorwal  «]iine,  l>elow  whii'h  it  chanjji'M  its  nmrse,  following  outline  irf  liack  to  enil  of  ilorxal  tin,  then<T 
itini't  to  nii'lille  of  canilal;  anal  lin  rather  loii);.  iln  rayi'  aKint  ill,  14;  ilumil  rays  aliont  x,  13. 
S|iei'iet<  rather  nnnieroiiH  In  the  tnipii'al  m'hs;  :1  known  from  Hawaii. 

II.  SralHiIvlntlvi-ly  tarKC,  HSIoWin  lalrni  llli<> .nfnfaHn.  |>.  £> 

aa.  Srslm  rtuhII.  IiIO  ht  more  in  talcnil  line. 
h.  SmlmaliiHit  ll-l<XK-<3;  bi-uil  nlimit  3  in  Irtiicili  I"  loHiif  taiulal:  tnliTiirblUI  n«i|HiTSllv(-ly  viiW.  3.4  in  eye:  sillnilieni 

BiHitit  ao  tx-lriw  nintli' rrtimtalHi.  p.  2W 

M>.  SpsIi^  noaii'T,  Hlxnit  Vi-\  i^.'k  Iu'ik)  r<l»irler,  uli-iiit  fl.t  <ii  It-nKlh  \><  Ihik-  <if  PHIHial;  inK'nirbilnl  nnrniir.  >1i.<iii  4  in 
eye;  (rillraln-B.  »l-.Hl  K  1«.|..w  Kiiiile m.fki.y.-a\ 

17B.  Priacaathui  alaUua  Jcmlan  A  Kvemiann.     •'AMnun-^'  "AMniuni."     Fig.  m. 

Head  3.2  in  lenph;  depth  2.Ki;  eye  2.4  in  heail;  pnont  :i.«;  masiltary  2;  inlerorhilal  :l.«;  I>.  ,i;.  14; 
A.  Ill,  Li;  HcaleH  lll-Sft  to  flO-15,  70  |)oren;  Br.  I!;  pllrakerii  al«mt  22  on  lower  arm. 

Bo<ly  short,  di'ep,  eonipresse"!,  ovate;  niviier  jirofile  of  head  n«arly  Btrai^ht;  pnont  very  blunt: 
manitibte  jinmiinent,  priKluceil;  month  very  oblique;  teeth  Hiiiall,  Kharp,  in  lianils  on  jawp,  vomer,  and 
palatine^-,  tongue  rounile<l,  free  in  front;  maxillary  reachin)tiilnioHt  to  front  manicin  of  pupil,  iltiK'^Alest 
wiiltti  2  in  eyt'i  e<lge  of  preopen'le  finely  nerrate,  with  a  sharp,  flat,  serrate!  spine  (lirecte<!  bnckwani 
at  angk;  maiyinfi  of  intiTopen-le,  sulioperple,  and  i>|«'n;le  entire;  ojiercle  with  an  obweiire  flat  spine; 
interorliilal  s|iaiv  slixhtly  convex;  eye  very  larjce,  its  lower  (nlge  a  little  atiove  bast-  of  pectoral  and  in 
line  with  a\ii<  of  lioily;  nostrils  small,  chixe  li^tlier,  the  anterior  with  ele\-ate<l  rim;  {Histerior  ncwtril 
oblonfi,  with  broad  flaji;  icillrakerH  rather  nleuder,  alHint  '22  on  longer  ami  of  first  areh,  lonf^t  almut 
:t  in  eye;  oriKiti  of  spinous  dorsal  over  up[H'r  lia!<e  of  )iei'loral;  dotwil  spines  rather  uniform,  the 
lon)!i>Ht  altoiit  equal  to  orbit;  soft  {Hirtion  of  <lori<ul  somewhat  elevateil,  rouniUHl.  fourth  ray  1.7  in 
heail;  anal  wpines  rather  I'tronjfer  than  thow  of  dorsal,  third  the  lonp'St,  1.1  in  orbit;  soft  portion  of 
anal  similar  to  that  of  «ift  donwl,  rays  of  alxiut  eipial  leiiitth;  eaiidal  truncate,  the  miildle  rays  slightly 
greater  than  orbit;  jN-cloral  short,  bluntly  jKiinteil,  not  reaching  tip  of  ventral,  length  1.4  in  heail; 
ventrats  longer,  just  reai^hlng  lia.ie  of  sciMiid  anal  spine,  I  heir  length  1.2  in  hea<l;  ventral  spine  alxiut 
1,2.5  In  longi'st  ray.  or  1.7  in  head;  scales  small,  linn,  and  rugose,  those  of  lateral  line  somewhat 
enlaiyefl;  entire  hea<l,  as  well  as  IhxIv,  densely  siraled;  lateral  line  rising  abruptly  for  G  or  7  pores 
from  giil^l|H'ning,  thence  oonciirreiit  with  liOck  Ui  caudal  jieituncle. 

Color  in  life,  silvery,  light  <ilive  alH>ve,  somewhat  fliisheil  with  rwi  in  irreKular  blotches;  chin  re<l; 
spinous  dorsal  olive-yellowish,  esix-cinlly  on  i-dge;  ventrals  blai'k,  raj-s  whitish;  fins  unspotted. 
Young  of  4  inches  in  length  are  dirty  gray,  browner  aliove,  witii  no  trace  of  red  in  life;  some  lirown 
)i]Kits  along  lateral  line;  fins  dusky,  anal  and  ventral  darki'sl;  iris  a  little  brownish-red. 

Color  in  ali-obol.  plain  yellowish-white;  spinous  dorsal  and  anal  somewhat  dusky;  ventral  mem- 
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liraiio»<  black,  Ilic  ray x  white,  olIi.Tfins  jmiIi'  ycllowii^li'Whilc.  In  wiiik;  <>xami>l(Ti  Ihi- mlor  in  imuh 
iiiorc  Hiisht^l  witli  rp<l,  eKjxH'ially  alxivf ;  the  Tf<l  jioIht  atiil  iniirc  f  vaniwcut  lliaii  in  lUf  otliiT  i<|Hviii<; 
liriH  re.1,  iiiisputtiii;  tlic  jiiiinoiis  diirBal  fi\jn'd  witli  fjoKleii;  iiii|»Tlijiji:i)liiMi;  vi-ntral  meiiihraiic  bWk, 
]Hi'tonii  )>ale. 

Tli(-re  fee riiK  lii  Ih>  but  liltlt;  varjiititm  in  tliix  fiit^icx;  Hut  ynuiij^r  iricliviiliials  apfHiar  ti>  lie  niun* 
liriehtly  colored  or  with  ttiure  evident  HUsh  of  rud  thau  wan  shown  in  the  type.     We  have  H  ffted- 


mens,  6  toS.Siinchm-  lonfi.  from  llcmolnlii;  t<[H-<'iiiu'nK  wcro  uIkh  Mviiri'd  hy  Diu  AH-itrvist  at  Honohiln 
and  at  Ijiynan  li<land. 

Priofnnllint  ainlwi  Inninn  A  KytMnunii.  Bull.  Ir.  S.  FiKh  romrn..  XXll,  I'ArJ  (.\[.r.  II,  Itnii.  tM.  Honolulu:  Miylrr,  i>|>. 
<il.  (Jun.  19,  I91M),  W7  (Honollilll;  UyNiti  Wrimi). 

176.   PriacanthuscrueiitatuB(ljiii-|Hili').   "Aiii'iiiei',"  tuiuil;  ".lAi/iiim,"  youuB:  "AVi/nVi."   Kiji-''^- 

llead  :!  ill  length;  depth  2.0;  .-ye  L'.-t  in  lieud;  Hnout  :i.4;  iimxillary  2;  interorliilal  ;!.4;  I),  x,  Vt; 
.k.  II,  U;  scalcM  1  l-IOl>-63,  hUmi  w)  j-.r.*;  gillraki-rH  iiltcxit  20  below  niiRle. 

B<Kly  oblont!,  <le«p,  comprtivveil,  domal  aixl  veiitrjd  outlines  evenly  and  winiilapiy  curveil;  heart 
alfuut  an  lon^aa  deep,  tiubconie,  roniprei«te<l;  wicitit  bhinlly  pointed;  lower  jaw  very  prominent,  xtnintc 
anil  projei'tinft;  mouth  moderate,  oliliqiie;  ImndK  of  ^mall,  villiform  le<-tli  on  jawr>,  vomer  and  |iala- 
linex;  tcillrakent  rather  long  and  xlender,  alxiiit  l.-'i  in  pupil,  alHuil  20  Ih>Iow  an^le;  fontcoe  broad, 
riHindiil  and  (re«';  maxillary  exlendin;;  to  unleriiir  eilKe  of  pupil,  itN  icreaUft  width  Kliffhlly  more  than 
2  in  eye;  interorbilai  nfnvex;  eye  laip',  its  lower  l'dl^■  on  a  line  with  axis  of  Imiiy;  fins  uicHlerate; 
orignn  of  HpinouH  donnil  over  up]>er  ImNe  of  }>e<*Ioral,  thv  xpinex  rather  short,  titont,  antl  blunt,  their 
unteriorHideni^ixe;  laittxpine  longent,  2.Hin  heuil;  tiuftdon^al  rnuude<l,  longest  ray  I.TIiin  head;  uiudal 
triini.'ate;  Iraxe  of  aiml  2,7i^  in  Ixxly,  anterior  eil^e  of  epineK  riii^ow;  lont;ext  tipine  2.6  in  heart,  longext 
ray  1. 1)  in  hmd;  anterior  ed^e  of  ventral  xpine  ruKose,  ita  leUKth  1.75  in  heart,  ionxeet  ray  sliKhtly 
loii)^r  than  Kjiine,  r^Hchine  to  tirvt  anai  fpino;  peetoral  short,  broad,  lnngei<t  ray  1.D  in  head,  not 
reaching  ax  far  powteriorly  as  the  veutralH;  tK-a\tv  HUialt,  very  rouKli,  the  exposed  iKirtion  triangular, 
with  a  re-entrant  angle  on  anterior  xiile,  the  ]H>Hterior  ertiieH  Mrongly  toothed;  lateral  line  runiplete, 
rifin^  al>ni|>tly  for4  |>oref  from  gill-iijienini;,  then  turning  sharply,  following  i^pproxiniately  the  curva- 
ture of  the  hack,  a  Utile  more  ilii<tunt  under  wift  dorsal,  turning  in  a  broad  an^ile  at  base  of  caudal 
(letiuncle,  along  the  midille  of  which  it  follows  (o  Uise  of  <'andal;  preorbital  toothed  or  rugose  on  both 
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i^lKee;  )ire())icr('leHtr(>ri(;ly  li<i>tht;il,  with  n  Ktruii);  ru|;<iee  tootlietl  Hliarp  nrfihiit.  spine  at  thi;  nngle,  lliin 
Hpine  varying  iimch  in  <lifftiri.-iit  iiidiviilualR;  lower  eilj^e  o(  ojif n-le  tcmthed. 

Aiiotlicr  i'xatii|ilc9  was  bright  red  Id  lite,  mottU'ii  with  eilvrry  whitt';  dark  red  Ctiw-  forirtin^  altout 
6  vertical  bars  <>ii  side  of  back  alteiiiating  with  fainter  bant;  donal  and  caudal  rcmy,  epot^edwitJi  bliMil 
red,  Hpota  Hniall,  uinaliest  and  moat  diatinct  on  i-audal;  [>ectnra1  and  vetitrelH  roey;  iris  withMtt  Jftrk 
ppote  or  ilark  Khodinic;  iris  and  jaws  <leep  re<l.     In  Bonie  exaiiipiet)  the  dark  ai>ots  are  large. 

Color  in  alcohol,  jilaiii  yellowish  wliite,  duiiky  aliove,  silvery  l>elow,  tine  all  yellowish  white; 
B|)inoiiB don<a]  ttomeuhat  (Tusky;  i>oft  domal,  anal  and  caudal  with  numerous  (Qiiall  dark  (blood  r«d) 
H|<ot8  on  the  menibraneB,  their  etlges  narrowly  black. 

The  abcive  deacription  taken  chiefly  fnmi  a  Riweiiuen  (No.  Ii;tl66)  10,5  inches  long  from  Honolulu. 

Color  in  life  (note  by  Dr.  Jenkins),  head  and  body  niade  up  of  niottlings  of  bright  red  and  white; 
iriti  white  with  bright  red  blotches;  dorsal  mottled  with  red  aiid  white  and  covered  on  posterior  por- 
tion with  more  or  less  distinct  red;  anal  similar  in  color  to  dorsal;  caudal  red  with  rows  of  clistioct 
ilarkcr  red  ppots  on  membranes;  pectoral  pale  red;  ventral  white,  with  red  mottlings;  inside  of  njoutli 
white,  with  liright  red  blotchcR. 

Color  in  life  (I'orto  llicun  HjiecinienB).  body  silvery,  washeil  with  rosy;  l>ack  with  5  or  6  saddle- 
liki;  blotches  extending  on  side  Ui  Ih'Iow  lateral  line;  under  parts  rosy;  verliial  tins  with  pale  bases, 
brighter  distally;  caudal  black-edgeil;  pectoral  and  ventral  rosy,  the  ventrala  black-tipped. ' 


FlK.  H.—Prlanmllim ■nmlalw  (L»c«n>de). 

We  have  compared  our  nnineroiis  specimeni)  with  others  from  the  (ialapegoa  and  West  Indies  and 
can  ilelect  no  ilifferenceB.  The  Pacific  f|>ecius,  /'.  nirolinia,  can  not  Ite  distinguished  from  the  West 
Imlian  siH'cies,  1'.  cmenlutiu. 

This  is  u  s|iecies  of  wide  distribution,  having  iK-en  recorded  froin  St.  Helena  ami  the  Canaries,  the 
West  Indies,  the  (ialaimgos,  and  the  Hawaiian  Islands.  In  the  Wext  Itidies  It  is  knoWn  as  ojon,  ojndo, 
and  catalufa.     Among  tlie  English-siMaikiiig  i>eopk  it  is  called  big-eye.     Streets  says  of  the  young: 

"During  the  month  of  September,  1S71J,  an  immense  shoal  of  the  young  of  this  species  entereil 
the  harbor  of  Honolulu.  The  larnest  of  them  did  not  exceed  3i  inches  in  length.  This  shoaling,  we 
were  told,  has  occurred  a  number  o(  times,  but  at  uncurtain  intervals.  The  coming  of  the  'red-fish,' 
as  they  are  called,  foreshadows  in  tlie  minds  of  the  simple  natives  the  sickness  and  death  of  some 
niein1)er  of  the  royal  family;  and,  on  account  of  the  pliant  disi>ositiori  of  the  Kanakas,  the  prophecy 
is  usually  fnlfil1e<i.  But  the  fish  are  by  no  means  unwelcome  visitants  to  the  common  people,  who 
are  busy  catching  them  nit^ht  and  day  as  long  as  they  remain.  They  are  dried  and  eaten  without 
cooking." 

This  fish  seems  to  be  very  abumlant  among  the  Hawaiian  Islands  and  is  represented  in  our  col- 
lections by  a  fine  series  of  'S'i  specimenr'.  ranging  in  length  from  4  to  11.75  inches;  of  these,  7  wen 
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collect*^!  liy  Dr.  Jenkins  ut  Honolulu  in  188a     S[>ei'im(MiH  wert'  iilrtaintHl  \<y  iih  at  lloimlulii,  llilo, 
NajioopiH',  anil  Kuihii,  but  none  waa  ulitnineil  by  tbc  All>aitrut», 
Uibrii  aundalui  IjtxifHAe.  Hial.  Nut.  l-uln..  Ill,  tOU.  IHOI.  Martliilquc. 
l-rianinthm  eepniiaiiat  Duiinarent,  Prvni.  Dei!.  Ichtyol,.  9,  pi.  I,  IKM,  Havaaa. 

JV^uiaii/Aui  mrvViniii  Lesiiun,  Voyage  C»)iillli'.  Poist.,  224,  llrai,  Caroline  Iitaod*;  Ciivler  &  ValeiU'leiincs,  Hlel.  Kat 
Poiw.,  III.  105.  IB'i*  (Qualmid  or  Strong  lalaad.  Caroline  I»landa);  Stnicta.  Bull.  U.  S.  Kal.  Mnx..  No.  7,  Ti.  1S7T 

/ViamiWAiM«Wq(f(J  Uilgundorf.  Sitigber.  Ges.  Krtturll.  1879.  79,  Japan. 

PriacaiUliiit  rnKrUaliu,  Jordan  Si  Evennann.  FIkIi.  NoHh  &  Mid.  Amer.,  I.  ViSit.  1896:  Jenkins.  Bull.  t'.  S.  Fish  Comm.. 
XXII,  1«R  (Sept.  !S.  19IU).  IfiO  (Houulnlii). 

177.  Priaciuitlius  meeki  Jenkins.     "I'l-i  hm  im."     Fi^^  M. 

Head  :iA  in  len^li;  ilfpth  2.K;  eye  2..t  in  Itfatli  snuut  :ii(;  iiitenirbital  -1;  maxillary  2;  niamlilile 
1.S;  D.  X,  14;  A.  iii^  lb;  stales  12-116-4.');  ttillrakere  2-i  27. 

BiHly  oblonK,  uiuipreiMefl,  the  tlort«l  luid  ventral  outlineri  alMiit  t>i|nally  curveil:  bead  laiye,  snout 
blimt,  Ihe  anterior  profile  atniight  from  tip  of  snout  to  na|>e;  niontli  large,  very  <ibliijue,  the  lower 
jaw  projecting,  itti  anterior  edj^  in  line  ivilli  profile  (nirii  snout  to  nape;  maxillary  reaohing  anterior 
odpi  of  pupil,  ita  Up  broad,  nearly  half  eye;  teeth  on  jawH,  vomer  and  iialatineB  in  atron);  villiform 
bandf,  many  of  thotw  on  jaw  KOmewbat  enlurveil;  gtllrukt^m  rather  lon^,  about  2  in  eye,  their  number 


F[li.  95.— iVioronlAM*  mttl'i  Jeiikliw;  Irom  the  type. 

alxHit  2r27;  eye  very  large,  itK  biwer  edt^e  ulinhtly  below  axis  of  Ixwly;  intt-rorbital  Bpacts  moderate, 
convex;  opercle  with  a  weak  flat  spine;  preopercle  serrate,  without  epine,  weak  and  obseiire  except  in 
youn);,  where  it  is  better  developed;  preorbital  rough-e<lged;  fins  rather  large,  origin  of  g|iinous  donial 
over  base  of  pei'tiiral;  longeut  donwl  spine  a))out  1.6  in  head,  soft  portiitn  of  dorsal  roinided,  longest 
ray  1.5  in  heail;  longest  anal  epine  1.8  in  heail,  anal  high,  longei^t  ray  1.3  in  head;  caudal  rather 
deeply  lunate,  outer  ravB  nearly  eijual  to  head,  the  midille  ray  1.5  in  the  outer,  upper  lolie  somewhat 
the  longer;  pectorals  short,  not  reaching  tips  of  ventmls,  1.5  in  head;  ventrals  long,  {Milntetl,  reaching 
liuse  of  third  anal  spine,  1  in  head;  seales  small  and  rough,  the  free  portion  narrowly  lunate,  concave 
anteriorly,  tlie  jxiaterior  edge  roughened;  lateral  line  rising  in  a  regular  curve  from  gill-opening  Ui 
about  the  tenth  pore,  then  following  contonr  of  back  to  l)ase  of  caudal. 

Color  in  life,  deep  red,  darker  than  any  other  species  of  PriaeaiUhiu,  without  trace  of  dark  cross- 
bands  or  round  rney  spots;  a  row  of  al)out  15  roundish  dusky  spots,  very  faint  along  lateral  line;  fins 
deep  rcit,  unspotted,  the  dorval  and  anal  edged  with  dusky;  caudal  mcsially  dusky  edged;  venlrals 
with  black  membranes,  l>ectoral  paler  rosy;  inside  of  mouth  deep  orange  red. 
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Cfiliir  in  alniliol.  iluHky  silvery,  <ltirk('r't  al)<)vt>,  palwt  <id  l>elly;  he9<l  duMky,  aiioiit  and  lnwpr  jaw 
bloh'heil  ami  itiM>lU;(l  with  ilarker;  duiyal  ami  anal  fiiis  [lale,  with  dusky  or  lilai'k  on  Hiiiiie  of  the 
nicuilinnes  and  narrowly  <.il)p^  with  tilaok,  in  Biitne  i<i>e<'ini('n8  the  lilai'k  very  niarkeil;  caudal  [kale, 
eilf^l  with  black;  ventralB  hla^'k  at  ti[«;  jMii'tiiralH  [lale.  Smaller  exanitilex  4  t<i  5  inclit's  long  are,  in 
n]nrit8,  much  darker,  being  dark  bruwti  cuverol  witli  darker  i'offe<,'-culon.>d  sgieeks;  all  the  Htu^  except 
IH'ctoralH  lilsek. 

The  above  description  is  l>aHed  cliieHy  u|>iin  a.  Hi>ecinieii  (No.  OSSiHi)  11.75  inclitM  lon^,  fruni 
Honolulu. 

Thid  MiH'ciea  Be<'niH  to  he  clone  t*i  I'rinriinlhiir  kamrnlir,  from  which  it  diHere  i:hiefly  in  the  greater 
depth  of  the  ImhIv,  the  Lv>lrir,  and  niiicli  K>'>^t>^i'  length  of  the  donsal  and  anal  rays,  aiid  in  the  toiialler 
K-alcE.  Jn  I'um'nl  descTiiitioiis  of  /'.  luaiinilir,  llie  di'iitli  of  the  lioily  Ih  Hjiiil  to  lie  nearly  eijual  to  tile 
lenh!tli  of  the  head;  in  our  ri|>eciinena  it  greatly  excepts  the  length  uf  the  head. 

Thid  Hjiecies  apiifArs  to  be  an  inijiortant  fiKxl-liKh  at  Honolulu  and  in  fairly  abundant.     Our  uollec- 
lioim  contain  an  e.Mvllent  Herlev  of  V  Kpecinieiis  from  llimoluluaml  (1  from  llilo.     We  have  also  exam- 
iniil  the  tyjie,  taken  at  Honolulu  by  Dr.  JenkiiiH,  and  Che  '.!  futyiK'!*,  ctillectol  alMi  at  Honolulu  by  Dr. 
Wooil.     These  s|iecinien!i  range  froni  4  to  11'.5  indiea  in  lunglh. 
/^nNrUKlAw  AMwnClr.  Sk-l[»Ut'hiii.'r.  liunkx.  Ak.  Wlsi.  Wieii,  LXX.  IWO,  tK4  |Hoiii>liitu;  Lsynaii):  not  uf  Fonkil,  when- 

/V/cuiiHlAuo  matt  J?iikln»,  Bull.  I'.  S.  Klxh  Oimiti.,  XXII.  IWJ  |S(>],t.  St.  IMS),  (.'I,  IIk.  Ai.  HoddIuIu.    (T)'p<.-,  NO..VAI7. 
I'.  H.  .S.  M.;  foil.  O.  i:  Ji'iiklUB.) 

Family  LXII.     LUTIANin^.— The  Snappers. 

Bmly  oblong  itr  more  or  lav  elevateil,  covereil « illi  nii«leral*;-sizcd  ailhcrent  scales,  whicli  are  more 
or  lesH  atmntcly  ctenoid  or  almost  cjcloid;  Irttend  line  well  iievel(j|«.'d,  coin'urrent  with  the  back,  not 
ex  lending;  on  the  caudal  lin;  head  large,  thecrefl;'  on  Ihexknil  ur^alty  lmxetydevelu]ied;  uu  enliurbital 
slay;  mouth  nimlemte  or  large,  iwiially  terminal,  low  aiul  horizontal;  premaxillariea  moderately  ]iro- 
tractile,  (heir  »pineM  nut  extending  to  the  occiput;  maxillary  long,  without  BUjipleinenlal  hone,  (or 
most  uf  ila  length  slipjiing  under  the  eilgi-  of  the  jireorhital,  which  fomiN  a  more  or  let«  distinct  sheath, 
its  form  essentially  as  in  the  .S'lrntiii/a,-  teeth  various,  unequal  and  sharji,  never  inci»or-like,  some  of 
them  sunietimeH  molar;  vomer  and  tialatineH  usually  with  villifonn  teeth,  these  sometimes  molar, 
»on>etinw's\'ery  small,  wimetinieHwunling;  lower  pharyngealaHeiiarate;  Kills4,  aslit  )x-hind  the  fourth; 
)iseu<Iol>rH(ichiH!  Uiye;  gillrakere  miHlerate  or  long,  slender;  gill-mendiraues  se|>arate,  free  from  the 
islhmue;  |>roo[ierch'  atrrate  or  entire;  o|iercles  without  spines;  side«  of  heail  usually  scaly;  dorsal  fin 
siiigle,i-<iiitiuuons,  or  deeply  n<itclied,  sometimes  ilivided  into  2  fins,  the  spines  usually  strong,  de|>res)^ 
ibie  ill  a  grrmve,  the  Hpines  lieteracanlhous — that  is,  alteniatinit,  the  one  stnwiger  on  the  right  side,  the 
<)ther  <m  the  left,  the  wpines  10  Ui  12  in  number;  anal  fin  simitar  to  soft  dorml  and  with  3  spines; 
ventral  tins  thoracic,  the  rays  i,  5,  with  a  more  or  Usw  distinct  scale-like  api>endage  at  liawe;  caudal  fin 
nsiially  more  or  less  concave  behind;  air-blad<ler  present,  usually  simple;  intestinal  <'anal  short;  pyloric 
c«-ca  few;  vertebne  usually  10  i  14— 'J4;  no  distinct  Uihercles  from  the  cranium  for  the  articulation  of 
the  epipharyngeal  boDtsi;  eiilargevl  a|H)]iliyses  (or  the  articidation  of  palatine  and  preorbital  bonii'; 
anterior  4  vertelme  without  iiaraiMiphj-scs.  This  family  ctitu|irii>i-s  alH>ut  'JO  genera  and  si»iie  2n0 
H[H-cies,  t-hieUy  inhabiting  the  i<horeH  of  wann  regions.  All  of  them  are  valued  as  foixl,  and  all  are 
active,  carnivorous  and  voracious.  The  group  is  vlosi;ly  relatwl  lo  the  fi'rninidie  on  tlie  one  hand,  and 
to  the  Jhm-tlidic  on  the  other. 

Of  the  many  genera  of  this  family  only  ii  are  known  to  have  representatives  in  Hawaiian  waters. 
II.  liilcMrliiUil  nut  HHt  iiiir  m-imisIciI  frODi  tlit  ihv-IiiIIhI  n'Riun.  Hit  niiiliaii  aixl  bkleml  creslii  iirucuiruiit  oii  tt.  dikI  IIiu 

«-mile ![»*(««.  p. -as 

ff.  Sii  lit'th  on  pftlBthiCT.  vomer,  or  toiurtir,  ihwu  i>n  jawa  not  enlnrKeil  nor  mnlDr'.like:  preoporciv  entiru. 

bl:  Ti-i'lh  on  liiiiKiic  ^imrie.  ai  woll  iv  mi  luttmini.'!'  Hiiil  viinicr  ami  lnillt  Jnw>^  Ihosv  on  Imiiir  aomewhal  enlsDced  Hnd 

ciililllL'-IIIli' Bmcmia.  p.  236 

in.  Inlt'rorliitHi  tlni,  si-iumliKl  liy  «  (niiiavcrsc  lint' of  (Iciiinri'iilioii  InHn  ihc  ooclpitnl  region,  by  which  ihp  median  ok 
\\v\l  iL'llii.'  lateral  crcswarc  Itmlnil;  Iniiiuils  wide  In  Iroiit. 

'I.  Ii<ir>ia  till  rimUiiiiiiUB Aprian,p.  2SS 

<I4.  IWjrsal  Hii  divided,  the  spimniii  portion  neparaitd  from  Ihp  raj-s  hy  a  ilecp  nglch EttlU.  p.  240 
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Oanni  130.  APSILUS  CnviBr  *  Talsnoianiiai.     Tba  AthIUm. 

Body  rather  tihort  lUii)  Hlmit;  teeth  on  [wlulincH,  vomer  ami  jawH  in  villrfonn  ImiKlH,  thone  in  niit<'r 
series  on  both  jaws  enlarKiil  and  t:aniiK--like;  im  leelli  on  longiiii',  «r  very  miniilc  if  preinjnl;  last  ray 
of  <l(imilftU(l  anal  iiiui'h  or  littlv  iiriHlntxii;  jireuperule  uimiewhat  Herrate;  iiitiTorliital  nut  flat;  i)cin<al 
fin  ii>ntinuuus;  bratirliioHtt^li;  7. 

This  genus  has  eHSCiitially  the  cranial  stniuturea  of  llluiiulioplitfK,  with  the  txalelew  fins,  [lefiiliar 
Di|iiamstion,  ami  ileiilitioii  of  .l;>rf(iii.     The  prefrontals  have  the  |>oHterior  areas  Bolid  and  Bumewhat 
tni»i<l;  (lie  dorsal  fiti  is  short  and  stateless. 
Aimlwi  Cuvicr  &  Vali-iirteniiwi.  likt.  SbI.  Ihil*.,  VI,  MH,  ixao  (flaaa). 
IVufiii/iNfiui  Kill  III  l>(ier.  Hynup«lK.  •£»,  ISSS  famiUwilnaaliu). 

..---.,---..,.,-,....-, --, ^ --..---,  ,frrfffhtlnii.  p.  133 

KM,  about  81 mirralon.i.Oi 

178*  ApBilus  brigrhsmi  (Scale).     "  I'kitiki;"  Kai!k<ili.     Plate  XVI. 

Head:!  in  leii^h;  dei'thif;  eye4inheAil;  snout  2.  "S;  mssillary  2.3;  macidihle  2;  intenirbital  4.1; 
preurliiUl  6.75;  w-alcx  7-67-15;  D.  li,  II;  A.  in,  S;  Br.  7;  K'Hrakere  short  and  broad,  II  ■  4,  those  on 
xhorler  Hnii  very  blunl  exee]>t  lower  one,  luiiKest  a  little  ^n'ater  than  pupil. 

B<Hly  mther  short,  stout,  and  moderately  eouipresee^t;  heail  lat^,  bluntly  eonic;  snout  rather 
lonfi,  bluntly  jK>inted;  mouth  kr^,  slightly  oblique;  maxillary  reaching  anterior  (itKcof  pupil;  lower 
jaw  slixblly  the  shorter;  teeth  on  jawH,  vomer  aixl  palatines  in  villiforni  iMuds,  thotte  in  outer  series 
on  jaws  eular^tid  and  canine-like,  the  anterior  ouea  largest;  tifi  of  maxillary  (jreater  than  pupil, 
slipping  under  the  rather  broad  preorbital;  eye  moderate,  entirely  above  axis  of  iKHly;  iutentrbital 
finooth,  convex;  opercle  ending  in  2  flat,  weak  spines;  prco|>ert'le  serrate;  preorhital  sniiHith;  camlal 
IHHlunde  tleep,  eouiprcswHl,  its  least  width  lialf  il8  depth,  which  is  equal  to  snout;  tins  rather  laiye; 
origin  t>(  dorsid  over  liase  of  jieetoral,  midway  tx.-twecn  tip  of  snout  and  liase  of  fifth  dorsal  ray,  hrst 
<lon<al  spine  short,  alxiut  l.li  in  second,  liiurth  and  fifth  spiiu-s  longest,  a  little  greater  than  snout,  last 
dorsal  spine  slifibliy  shorter  tiian  seconil;  last  dorsal  ray  somewhat  pr<«Iucfii,8bi>ut  2.25  in  bead,  or» 
third  longer  ths.n  first  ray;  first  anal  spine  short,  alfout  LSI  In  eye,  or  '2  in  eecnnil  anal;  tliinl  anal 
iipine  xlightly  |;rciifer  than  eye;  last  anal  ray  equal  to  last  tloraal;  caudal  nuMlerali'ly  fi>rkc<l,  lolies 
alM)iit  ei|ual,  their  length  1.25  in  head;  pectoral  rather  lontc.  slightly  Plicate,  the  tip  reaching  origin  of 
anal,  the  length  nearly  equaling  that  of  heail;  ventrals  lung  and  iHiinteil,  reacliiiig  slightly  paiit  vent, 
their  lengtli  1.4  hi  lii-Jid;  smlfu  rather  small,  firm,  the  lateral  line  well  developed;  cheek  and  ojien'les 
scaliil;  a  row  of  mfslilieil  plate-like  sialea  from  humeral  plate  to  najM',  in  front  of  which  is  a  patt-h  of 
onlinary  M-alea;  soft  dtinnJ  and  aiial  without  scalex;  cauilal  finely  scaled. 

Color  in  life  (from  No.  03735),  upper  half  of  liody  with  -1  hroad  yellow  bantls,  lust  one  extending 
to  liase  of  caudal,  Itetween  thi^se  are  ^  light  reil  luuids  nearly  as  broail  as  the  yellow  ones;  lower  half 
of  IhhIv  yellow,  tliecilgeof  scales  here  tinged  with  red;  hea<l  and  snout  bright  golden-red;  opi-rclc^ 
light  reil;  jaw  reildish;  np]K^r  lip  golden  re<l<liith,  lower  rwldish;  dorsal  bright  yellow,  same  as  yellow 
Unds  on  IxHly;  matvln  of  soft  dor>al  tipped  with  nildish;  caudal  yellow,  with  r<'>ldish  linge,  en<t 
yellow,  iip|»'r  hikI  lower  edges  re<ldish;  anal  membrane  faint  golden  reil,  rays  biint  red;  ventrals  |mh', 
tingeil  with  red;  pe<'ttiral  membrane  jiale,  rays  light  yellow;  axil  golileii  reddish. 

Color  in  ali'ohol,  jiale  yellowish  white,  {lale  below,  head  slightly  dusky,  fiiiK  all  i>ale  yellowish 
white,  tips  of  ventrals  slightly  dusky. 

The  life  color  ol  the  lyi>e  si>ecimen,  aa  given  by  Mr.  Scale,  was  as  follows:  (froniid  color,  pinkish 
white;  3  ilistinct  wide  yellow  liands,  as  wide  as  interspaces,  extending  obliquely  ilownwaril  and 
backward  on  aide  of  Iwxly,  the  first  fn>m  the  na|)e  to  a  little  i>oBferior  of  axis  <if  [Hftoral,  (he  secimd 
frimi  thini  to  sixth  dorsal  spines  endingalHiveaniianterior  to  vent ona  line  with  lower  liaRe  of  pei-loral, 
the  third  from  eighth  dorsal  spine  to  third  don^al  r^y  ending  ttl)ove  and  on  a  line  with  the  fifth  to 
eighth  anal  rayf,  >>ehind  this  last  band,  aliuve  the  lateral  line,  a  wash  of  yellowish  reaching  to  base  of 
cauilal;  <lor8al  tin  cailmium-yellow;  caudal  fin  yellow,  the  upper  lobe  with  pink  tint;  |M'etoraI  pinkish; 
ventrals  and  anal  white;  t>ide  of  head  au<l  jaws  with  a  few  dceti^r  splott'hes  of  pinkish,  iris  whitish, 
the  pupil  <leep  blue.  In  spirits  the  yellow  ImiikIs  fade  so  that  the  interspaces  show  more  distinctly 
tlian  the  bands,  the  color  becomes  also  a  deeper  pinkish,  the  fins  whitish. 
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The  abovu  description  if  liaseil  ohiufly  uihiii  a  HiM.t.'iini;n  (Nu.  04110)  15  inchcH  \i»H!,  obtained  by  us 
ill  Honolulu  in  tlieearty  |>artuf  Auinixt,  IHOl;  2otb<!rH|>e<;lmenHwerec)i>taine(n)y  Ma«iv.  UulclslHiruii^li 
anil  Siniiu  at  Kailua,  Au);iL-'t  10.  A  eingle  e|>t!oiincii  watt  obtained  by  Dr.  JenkioH  io  ]Uij9,  and  another 
by  the  Albiilnns  in  1U02. 

The iipet^inmn  dtxiribei)  by  Mr.  Seale  waw  obtalntnl  by  him  in  Honolulu  in  October,  1901.  The 
BjiecieHiaa  ty\>wa,\  Aptitiu.  Mr.  Seale'a  error  in  placiiijr  it  in  the  family  Serraniitir  instead  ol  LulianiiLe 
was  apparently  dnu  t"  his  mi!URter|i<^tatiiin  of  the  relation  i)f  the  maxillary  to  the  preorbital.  The 
maxillary  i^  well  i-overeil  by  the  preorbital. 

Thia  fli>ecies  does  not  xeeni  to  lie  aluindant,  hut  if  a  ^nnd  food-fieh.  It  rea<^beH  a  length  of  about 
1.5  Feet,  »n<l  ia  an  inhabitant  of  the  dce]>er  waters,  2  nt  the  M|ieeinienH  that  we  have  esaminMl  liavio); 
the  sloniorlis  everted. 

SrrniHHM  brl^ni  Si-hJi'.  (X^ra.'iiiriul  l-a|»'r<  RMu<y  Miiwlini.  1.  Ki>.  4.  '.  IWl,  Haoolulu.    (Tmm;,  Ni>.  CIA.  B.  P.  B.  H.. 
a>il.  A.  tit'nIlM 


179.  Apailiu  microdon  (Sitindarhner).     "  t>patnpiika." 

Head  'A.\  in  li-n^lh;  di'|>th  3.5;  eye  4  in  head;  xnout  :{;  maxillary  2.C;  mandible  2.1;  preorbJUil 
K;  int«rorbital  3.1;  Br.  7;  gillrakerB  about  Iti  '  5;  I),  x,  11;  A.  ni,  H;  «»les  K-41-H. 

Body  moderately  )>hort,  stout,  and  cunipressed;  lieail  lar^ie,  longer  than  deep;  snout  hlontly 
conit;  uioutli  rather  large,  Hllglitl y  oblic|iie,  the  maxillary  reachinn  pujiil,  slijiiiing  for  its  entire  length 
under  the  rather  briuul  preorbital,  its  width  at  tip  eipial  to  diiiineter  ol  pupil,  jaws  e<iual;  bands  of 
villiform  teeth  on  jana,  vomer,  and  jialatines,  the  aut«r  eeries  on  jaws  pi'jircely  enlar^l,  ecarcely 
canine-like,  exeept  a  pair  tm  front  of  up|>er  jaw;  no  teeth  on  tongue;  ojierclit  endii^  in  2  Hut,  weak 
Hjiinei',  the  space  l)elwei'n  them  deeply  eniarginate;  preoperele  solneuliat  serrate;  eye  moderate,  its 
lower  edge  in  line  with  axis  of  l>ody;  interorbital  iilightly  convex,  very  broad;  caudal  iieibincle  short, 
its  len(tth  (rom  luuie  of  lajit  dorsal  ray  Ui  lir^t  supiKirting  candnl  rayft  2.3  in  heati,  its  leaflt  width  about 
2.5  ill  itM  leant  depth,  which  ir>  iilightly  greater  than  eye,  or  3.6  in  head;  doreiLl  hn  lieginning  over  base 
of  i>eL-toral,  its  origin  midway  l)etween  tiji  of  snout  and  liase  of  fifth  ray.  distance  from  orcein  of  dorRal 
to  base  of  first  Hupportinf;  cauilal  rays  twiie  length  of  head;  tirpt  doreal  gpiiie  very  short,  ahiiut  1.7  in 
pupil,  or  3.25  in  se<iind  spine;  fifth  clorsal  spine  longest,  alKiiit  e<iual  to  snout;  last  cloraal  tay 
pnxliiced,  its  length  1.5  times  that  of  preceding  ray;  origin  of  anal  under  Itaue  of  fourth  ilorsal  ray; 
tirsi  anal  spine  short,  its  length  about  half  that  ol  tJecoiid,  anal  spines  all  weak,  the  third  longest,  its 
length  slightly  less  than  diameter  of  eye;  priHlui-ed  aniil  ray  similar  to  that  of  dorsal;  caudal  deeply 
forke<1,  the  lolies  about  efjuallng  lengtli  of  head;  ventrals  mixlerate,  not  reaching  vent,  their  length 
l.<i  in  liead;  {lectoral  somewhat  longer,  its  tip  reaching  slightly  ))ast  tips  of  ventraia,  its  length  1.25  in 
heail;  scales  ratlier  small,  firm,  dcetiur  than  long;  lateral  line  well  developed,  l>eginning  at  base  of 
humeral  plate  and  following  iront<mr  of  Iwck  to  lia-e  i>f  (nudal;  eheek  and  oi>ercles  scaled;  a  series  of 
iuo<litii*>l  scales  fiom  Ixiny  o])erculBr  scale  to  iia|H-,  in  front  of  which  is  a  ]>atch  of  normal  scales- 
Color  in  life  (No.  0;tOOK).  back  and  upper  i>art  of  side  violet  brown,  with  bright  reflections;  lower 
]>art  of  side  and  helly  silvery;  faint  brassy  stri)>es  se[iarated  by  obscure  bluish  ones  along  midille  of 
side;  head  color  of  Iiack;  cheek  and  su1>orbitu1  silvery,  with  dusky  wash;  dorsal  purplish,  with  3  series 
of  targe  yellow  lilotcheH  forming  3  lines;  caudal  ilusky  and  greenish,  the  middle  rays  yellowisli; 
)iectoral,  anal,  and  ventrals  white;  iris  greenish  yellow. 

Color  ill  spirits,  dusky  or  olivaceous  brown  alxive,  jialer  on  sides  and  lielow;  belly  somewhat 
dusky;  eai-h  stale  on  luiek  and  upper  jiartof  si<le  with  a  cho<'o late-brown  triangular  area,  these  forming 
indistinct  longitwliiial  lines;  menibraiie  of  don^l  tin  <1u:'ky  purtilish,  all  other  fins  pale. 

The  above  description  based  upim  a  s|)ecini.'n  (N'o.  (lOSl)  10  inches  long,  collected  at  Honolulu 
by  Dr.  Wood.  We  have  10  sjiecimens  from  Honolulu,  1  froni  Hilo,  and  1  from  Kailua.  ]lr. 
Jenkins  had  2  siHi-iinens  iihtaineil  at  Honolulu  by  Dr.  Woml,  and  the  spei'ies  was  also  found  by  the 
.l/Wnuwat  Honolulg.  It  is  known  only  froni  the  Hawaiian  Islanils.  where  it  is  a  common  footl-fish 
in  the  markets,  rea^'hing  a  length  of  2  feet. 

.Ij.fi'.H  mirni-I'm  WloiminvlllnT.  Silnr.  .\k.  V 
A,,.ilm  mirn^lon.  Junltiii'.,  EliilL.  r.  S,  Fl,h  ■ 
IValgiiiim  miiriKUm.  l^iiytler.  op.  cU.  (Jan. 
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Oenni  131.  APHAEEUB  Caiier  *  VslanoiamiM. 

Boily  Ion);  und  slemler;  vDiiier,  palalliK.^',  ami  tunKtic  witliuul  U-vlli;  twtU  in  varh  jan  in  a  uairuw, 
villifortu  hanil,  iiom;  eiilargwl  cir  iwiiiie-like;  last  ili)r8Bl  ami  anal  ravN  iiiiu'li  |iriniiicoii;  |n>i)|iiircit; 
entire;  interorbita)  nmvex;  doriiat  fin  not  imMiiil;  brani'liiiUitegaiH  7. 

Thin  genus  is  rvlatt^l  ti)  .l/w'/ii*,  from  wliii-h  it  iliBen>  chiefly  in  tiii'  ilt^ntiticiii. 
JpAunwCuviiTA  V«lf.idi-[i[lw.  IIINI.  NhI.  IWi*,.  vr,  JS.1.  I«i0  |r>HT«;.«>j,.). 

180.  Aphareus  flaviTultus  Jt^nkiii)<.     Fig.  \Hi, 

lUwl^-S  in  length;  depth  3.4;  eye  4.4  in  head;  snout  H.I;  maxillary  l.tl;  mamtible  l.tln;  inler- 
niMtalS.2;  i)reorl)ital  13,5;  Br.  7;  Kil'rakers  10   :   5;  I),  x,  II;  A.  ui,  M;  m-ali't.  !)-7a-l7. 

Body  Ion);  whI  ulender,  cunMiderably  eomjireaseil,  the  dorsal  and  vi-iitral  outlinm  liraiutifully 
curveil  from  tip  of  snont  tocMHUpadnncle,  greatest  ilejith  at  the  origin  of  dorssl  tin;  heail  mllier  Ion)!, 
conii';  snout  long;  month  very  large,  fHinMwhat  «l>iii|ue,  the  maxillary  sliiiping  for  itu  entire  length 
anil  must  of  its  width  under  the  broad  prtuirMtal,  rcarhhif;  |HMterior  )H)n1er  of  {iiiiiil:  lower  jaw  long 
and  strong,  its  tip  projecting  and  entering  into  aiiturior  |irolile;  vomer,  palatiDeM,  and  tungue  toothlesf; 
te«th  in  jaws  in  a  narrow,  villiform  lianil,  none  ftdarjjed;  eye  moderate,  its  l.iiver  l>i)rder  tii  litie  with 
axis   of   bo<ly;   oiieri-ie   Hniitoih,    witliont   devulcijieil   spinet?;    preinieri'le   nut   dentate,   only   slightly 


rrennlate;  eaudal  )>eilnni-l<'  long,  ila  length  from  lHu<e  of  liii<t  dorsal  ray  to'lnimof  Brut  fupiiorting 
caudal  ray»  equal  to  snont  and  eye,  its  least  width  about  2.5  in  its  le.ast  ilepth,  whieli  is  slightly  leiv 
than  snout;  linsamall,  the  dorsal  eontinnous,  its  origin  »li)^htiyl)eliihil  iMiseof  )ieetural  and  e<|uidistaiit 
Iwtweeii  tip  of  snout  and  buM^  of  seventh  si>ft  ray;  third  donqil  r<|)ine  longest,  ><lightly  greater  than 
Hiioul;  last  dorsal  my  pruduc^eil,  its  len^■tb  alxiut  '2A  tiineu  tliat  of  preceding  ray;  anal  eindlar  to  mttt 
dorsal,  ita  origin  under  Inue  of  aluut  fourth  dorsal  ray;  third  anal  spine  lunj^st,  slender,  iU  kxigtb  3.S 
ill  heail;  laet  anal  ray  ninuh  proihiei'd,  itn  length  equal  tu  that  of  last  dorsal  my;  caudal  widely  lorked, 
the  lower  lolw  slightly  the  hinger,  its  length  eomewhat  greater  than  that  of  head;  ventmls  rather 
]H>iDted,  Dot  nearly  ruaehing  vent,  about  1.75  iu  head;  ))ectonil  long,  Homeivliat  (ak'ate,  upjier  rays 
produeeil,  alMUt  1.2  in  beail;  eoales  Hinall,  niuderatt'ly  flmi,  cuvering  entire  Ixsly,  nape,  elieek,  and 
o|>errle«;  a  inoditieil  humeral  scale  from  which  a  line  'i(  moilifieil  scales  extends  to  occiput,  in  front  of 
which  is  a  {iftti^h  of  ordinary  scales;  s<'ales  on  cheek  in  S  rows,  those  on  o{>ercle  in  tl  rows;  lateral  line 
U-ginniD)t  at  lower  eilge  of  humeral  scale,  very  slightly  archeil,  following  closely  curvature  of  liaek  to 
hane  of  middle  cauilal  ray;  soft  dorsal  and  anal  nake<l;  cauilal  with  line  scales. 

Color  in  life,  dirty  violet,  edgew  of  siTale.^*  brownish;  lower  eide  and  under  jiart;^  somewhat  jmler; 
head  dirty  violet  or  purplish;  dursid  brownish  red  at  biise,  yellowish  olive  and  rosy  on  outer  half; 
caudal  gret^ntsh  olive,  e-lged  with  n>ddisb  purple;  anal  while  at  base,  sumewliat  dusky,  a  large  brai<ay 
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yclliiw  blotch  on  anlerior  part  of  tin  fio(tf(.riorly  ilirtv  nviv,  \intralH  |>iir]  IihIi  anil  j^ni  nmli  \f  II  i» 
pecUirtil  jmlti  rosy ;  irie  VfllowiHh  tim\  w  hllf 

This  i>i>e('ieH  is  not  uiimnion  utuiinK  the  IlaKunan  iHlariilc  onh  11  fpcvimcnH  ImMiiK  '>''<''■  "htaitif-l 
in  that  r^ion  by  rollwtonj.     It  liifff  rw  from   l/ilmrfim  fur  aim  in  torni  anil  ollu  rw  i»e 

Acixirdinft  to  Dr.  Jenkiiw,  tlit'  tiilor  of  thi  l^.p  of  tht-  liiaul  wan  \tr\  dixtinrt  in  hfi  in  tin- 
exaiuplee  ohtaineil  liy  hini  in  IHHU  \one  of  our  8]H^tiiienH  Hhowctl  auv  \ell<iM  on  the  ttut  \ii 
(■lamination  of  Dr.  JenkJHH'H  Hjiidniens  slions  that  thin  i  iliir  hnn  entinh  tn<U-<l  hui  that  ii<i 
rharaL-ter  remains  by  which  liit^  i<[hi  irueriH  lun  lie  lixtiniwixheil  friini  uuni 

BeoideHtheS  epecinicna  from  Honolulu  aiul  kona  Hawaii  in  Ur  JenkinHf  ixillwtton,  we  ha\e 
2  fnitii  Honolulu,  2  froni  Kaihia,  anil  I  from  Hilo  (hie  vtafatwi  obtained  h\  the  ilhatriMiKat  Honolulu 
Thfi8|iede«  is  known  only  from  the  Hawanan  Ulaiids. 

l^n^th  4.6  to  15  iucheM. 

vIpAnrfTl*  Jtai'd'u/fiu  Jen k inn,  Bull.  IT.  S.  Ftrt.  O.niiii..  XIX,  ixua  (Ji.tii-  X.  lOH),  399.  lUd.  HooDlulu.    (Tyr-.-.  S...  IMKIl. 

r.ij.  N.  M.,  Cull.  U.  CJeiiklmO^Jt-nkiDKoii.  I'll.,  XXII,  19(U  i.-^i-|.t.  '.».  I'jaii, -l.'il  |K.»ib,  llawxlh:  Hi/<ler.  .>i>.  <il. 

(Jan.  19.  IWO.K.-;  (Hnnnlulu). 
.IpDnn-i./'irmrii).  Jenkins,  Bull.  ir.  S.  Fli-h  Comm.,  XXII,  IW.!  (St.pt.  :23.  IMSj,  l&l  iltoiiolulii). 

0«Dai  182.  BOWBBtIA  Jordaa  *  Bnrmaiia. 

Body  long,  rather  slender  and  moderately  <.-nm|>rei<Hud;  to|>  of  lieail  evenly  rounded,  the  ^upra- 
nui'ipital  i^reot  ext«ndii]g  forward  on  cranium;  jawM  e<|ual,  loufr  not  projei'thiui;  ImndH  of  villifonn 
teelh  on  btrth  jawa,  the  outer  iwries  wmiewhat  enlarnwl  and  canine-like;  villiforni  teeth  on  vomer, 
palatines,  and  tongue;  maxillary  slippiii);  fur  il)>  entire  length  under  tlie  rather  hroad  [ireorhital ;  eye 
lar}!o;  oiierele  entire,  ending  in  2  Hat,  obxcure  Hjiiiies,  the  simce  lietween  them  deejily  eniarginate, 
but  Rllol  by  Moft  membrane;  |ireo|iercie  scarcely  dentate;  dontal  fin  continuous,  the  la^'t  ray  [iro<lucetl, 
nearly  twice  length  of  preceiling  one. 

This  genuH  is  rclatcil  to  .l/mViui,  witli  which  it  agrw-a  in  the  presence  of  villif<)rm  teeth  on  the 
vomer  anil  jialatineti,  but  from  nhinh  it  iliffeis  in  having  well-ileveloped  teelh  on  tlie  tongue,  and  in 
the  priHiuued  last  dorml  and  anal  ray.     Two  species  are  known. 

"We  taktiuitichpleASiin;  in  naming  this  new  genus  for  the  Hon.  (ieorgu  M.  Bowers,  Uniled  State»i 
(.'oiiiuiiHiioiier  of  Fish  and  Fisheries,  in  recognition  of  his  ut-tive  and  intelligent  interest  in  promoting 
scientiHc  work,  esiiecially  the  investi^tion  of  the  aijuatic  resiiurces  of  tlK^  Hawaiian  Islands." 
A.KrriliiJonlBn&Kvcrmiinii.  Bull.  r.  S,  FlHh  (-.cimm.,  XXil,  19Cr>  (A[ir.  11,  IMI|.  IKi  (rioJcxiHel. 


:f  tHlhvr  IrLrw.  Hbi"i(  ^  in  lateral  line:  prforbital  broad.  7.7,^  in  head... 


-.  !         ,-■■  -■  ■     '■  ■  1 

161.  Bowersia  vIolescAns  Jordan  &  Kvermann.     "ft/Hii-nfiata."     Fig.  !I7. 

Head  3.'2-')  in  length;  depth  '.i.^;  eye  4.4  in  bead;  snout  II;  maxillary  2.6;  mandible  'J;  inlerurbilal 
;);  prcorbital  7.75;  »'akw  8-60-I5;  1>.  x,  10;  A.  ni,  H;  Br.  7;  gillrakeraS  rl4. 

Boily  long,  rather  elender,  moilemlely  conipr<>ss<'il,  la]K'riiig  gnidiially  into  tht-  rather  long  caudal 
l>edun<-lc;  head  large,  longer  than  dei-p;  stioiit  niiMlerate,  rather  binntly  conic;  nicnitb  largi-,  maxillary 
reaching  anterior  third  of  ]'Upi1,  slipping  for  itH  eiitin^  lentttb  under  tlie  thin  edge  of  the  rather  hroad 
preurhilal,  the  width  of  its  tip  2  in  eye;  mandible  strong,  but  not  projecting;  broatl  bandHol  villifonn 
tui'th  on  jawx,  vomer,  jialatiiics,  and  tongue,  the  outer  M-ries  in  the  jawn  slightly  enlaigeil  and  iranine- 
hke;  eye  laiTfe,  its  lower  wlgc  in  line  with  axis  of  IwHly;  inlerorbital  broad,  gently  eiinvcx;  anterior 
profile  but  slightly  curveil  from  lip  of  snout  to  na|>e,  thence  more  strongly  arched  to  origin  of  dorsal, 
defcending  in  a  long,  low  curve  to  laudal  peduncle;  venlml  outline  hut  slightly  convvx;  caiKlal 
|Milunrle  rather  King,  2  in  head,  its  lea.'t  width  aliutit  l.lt  in  itn  Uiist  depth,  which  if  1.8  in  ilx  length, 
ineuHtireil  from  liasu  of  last  dorsal  ray  to  bam^  of  sup)>ortiiig  caudal  rays;  gillraken*  few,  mllier  strong 
and  short,  the  longest  about2.6  in  eye;  operrle  smooth,  ending  in  2  flat,  olMOure  spines  (more  stnmgly 
develo|ied  in  each  of  the  i-otypi-s);  prcopcrcle  obwcnrely  serrate  at  the  angle  (more  distinctly  bo  In  the 
coty|«'s);  tins  moderately  dcvelopeil,  the  dorsal  fin  conlinnonp,  withi)nt  notch,  its  origin  over  liase  of 
pectoral  and  ei|ually  distant  from  tip  of  snout  and  l«i.'<e  of  fourth  ray,  length  of  entire  Imse  of  (in  and 
to  tip  of  lait  ray  twice  length  of  head;  first  dorsal  spino  imslerately  short,  closely  Ixiund  to  the  seii.iid. 
whose  length  exceeils  it  by  about  one-half;  seventh  dorsal  sjijn<'  longest,  its  length  equal  to  that  of 
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snont;  lajit  ilnrsal  ray  prixlniwl,  its  Ipnjrth  alxiiit  1.7  times  that  •>(  the  precediiitr;  aiial  Himilar  ti>  Hi>ft 
il'irxkl,  itH  Dri^u  uiiiler  Iml'^'  of  tliird  or  fourth  ilnrnal  ray;  finit  anal  x|iinc  very  chnrt,  third  loit^i'i't  and 
Htronf^tft,  itiilenitth  tigiiallnKdiamvttTof  cyf ;  Ituitaiinl  ray  prrHliice'l.itHlenKtlitHjiiatint; that  iifpnxliired 
ilorsal  niy;  raiiilal  rather  widely  dirked,  lolieti  alKiut  <h|iia1,  their  length,  iiieflHured  from  liatw  of  RrNt 
BUpportiiiK  ray,  etjiuiiinK  head;  veiitraiM  puintt-cl,  their  lijifl  nut  reai'hini;  vent,  length  1.-1  in  head;  pe<-- 
t<)ral  liiuR,  Hlijrhtly  falcate,  the  tip  about  reai^hinjt  ti|i«  of  wntralp,  its  lenjtth  al>ont  1.2  in  Iiead;  wales 
larw,  il«>|>er  tlian  long  and  rather  loiiHe;  i'he(>k  and  o|ierflee  Hia.lnl,  H  roww  on  cheek;  a  large  Iwiny 
hiiiiicral  m'alt!.  from  wiiii^h  cxtt^ndH  to  najin  ii  perieH  of  HoinewhiLt  iniHlitiiil  wall's,  in  front  of  whii'h  is 
a  juLlt-li  of  orilinar\'  M^lm;  lateral  line  (S)inplt'te  and  well  devclopeil,  lN^nnin>[  at  lower  eiijK  of 
hnnn'ral  wale  and  fotlowinK  <'nrvatiire  of  liaok  to  Imse  of  middle  mndal  mys<;  the  (Hiren  little  or  not 
at  alt  liranrhol. 

(Vilor  in  life  (lield  No.  0;i404),  light  rosy  olii'e,  with  violet  shades,  pale  l)elo« ;  it'nter  of  each  Hcale 
of  Iwi'k  iihining  violet;  dnrHal  riildi;<h  Hesh-eolor,  its  Iiaix-  anteriorly  vellowish  olive;  iwidal  Iteslwolor, 
rofy  along  the  eilgea;  anal  similar,  ltd  eilge  tijiht  lav<-niteT  gray;  ventrala  i>ale.  shoileil  with  light 
orange;  i>eeU>ral  HeeliKTolor,  vinlaivouH  at  base;  Niout  viotet,  irix  light  yellow,     A  tiesh-eolored  vio- 


laoeow  li><h  withont  color  mark  ingx  any  where.  Another  s|H>eimen  (Held  No.  0:{417)  frenhly  <h 
the  iHHiy.  heail,  and  raiidal  light  nwy;  ventralx  while;  outer  margin  of  Rpimius  dorwl  goli 
niemliranc)<  witli  irregular  golden  areas;  jieetoral  and  iinal  not  diMtinetly  eolore.1;  iris  yellow, 

(\>lor  in  alcohol  of  tyiNt  (Held  No.  IKIOIN),  sIhivc  dusky  sihery.  1>Bseti  of  wales  hmwn;  vi 
under  jmrtf  HiKt-ry,  with  giale  green isli-yel low  tinge;  top  of  heail  somewhat  olivai'eoiis.  sidi 
Milvt^ry;  axil  of  iiei-loral  dusky;  tins  all  ]>ale  or  yellowisli-white. 

This  HpeeieH  reaches  a  length  of  aliout  2  feet  ami  is  an  iniixirtant  foiKl-fisli. 

Onr  4  speeimens,  all  from  lloh)hilu,  are  eaeh  alxHit  2  feet  in  length. 
B™r.T»i.ii*A^in-N-Jr>iil«iiAF.iiTni8nn,  Bull.  V.f.  Fi-h  I'doiin.,  XXII,  IBoa  |A|Til  "■  1««).  "«,  Honnlulu. 


183.  BoT^eraift  ulaula  .Ionian  &  I'.vp 

Head  HM  in  length;  depth  .t.M;  eye  :t.H  in 
orbital :!.(!;  preorhilal  10;  stales  S-tt«-14;  I>.  x, 

Hixly  long  and  sleniler,  the  donal  outline  in 
the  ventral  outline  but  gently  i-ouvex;  head  nio< 
erate,  somewliat  obliiiue,  the  iawfi  equal;  niuxil 
narrow,  Ihin  preorhital,  itt<  width  at  tip 2.8  in  ey 
end  jaws,  those  of  outer  »erieH  in  the  latter  wan 


"fV-n 


■'  AW(V. 


Fig.  its. 


heail;  snont  3.H;  maxillary  2,S;  jnandilile  2.4;  inler- 

1;  A,  HI,  8;  Br.  7;  gillrakersSl  |  .■>. 
a  low,  gentle  purve  fnmi  tip  of  snout  l<)liawof  caudal, 
enkte,  bluntly  cimic;  snout  ralhersliort;  mouth  ni.xl- 
Liry  moderate,  sli|ipiiig  for  its  entire  length  under  the 
';  liands  of  villlform  teeth  on  vomer,  palatines,  tongue 
ely  eulargeil;  operi'le  ending  In  2  olxjcure,  Hat  spines, 
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t  lUlwl  hy  ini'mhMnc;  prt-oix'rrle  rathpr  (tislinptlv  ser- 
e  ralWr  luiye,  itf  loHcr  border  in  line  with  axie  i-f  Ixxiy;  iirciirliilal  very 
narrow,  uni('ii  narrower  than  in  li.  Hiili-rrem;  iiit«mrbital  Mpace  narrower  than  in  tlie  pn'ttH)ini;F|>eri««, 
xliithcly  convex;  ranilal  ]>e(liin<'le  loni;,  itH  length  from  liaxe  of  last  dorsal  ray  to  first  supjiortint;  rays 
^  of  candal  1.7  in  head,  its  leaft  width  about  2.1  in  its  least  ilepth,  which  iii  2.1  in  its  lentrth;  ^linkers 
rather  nninerous,  cliwe-set,  the  litnget^  about  '2.2  in  eye;  fins  nimlenilely  duvelopeil,  the  dorsal  contin- 
uous, withimt  notch,  itti  ori)ciu  sliffhtly  l>ehind  htwe  of  |ii>ctnral  and  e<)ually  distant  between  tip  of  tinout 
and  Wam-  o(  Afth  or  si^tth  don«l  ray;  hen')  2  in  distance  fniin  orifiiu  rif  anal  to  middle  of  last  ciomiil  rar; 
tlrwt  rlorsal  spine  rather  short,  aliout  l.St  in  lenKlli  ot  second;  fifth  dorsal  spine  longent,  its  length  ei]nal 
to  distance  from  tip  of  snout  to  puiiil;  laM  dorsal  ray  prodnci^d,  ils  length  aliout  l.S  times  that  of  the 
prtK'eding;  anal  similar  to  soft  dorsal,  its  origin  un<ler  lasc  of  thini  dorcal  ray;  first  anal  spine  very 
pliorl,  (he  third  longopt,  its  length  1.2  in  diameter  of  eye;  soft  ftnfti  similar  to  Boft  dorsal,  the  last  ray 
proiliiccl  and  of  ei|ual  lenglli  with  thai  ot  dotwtl ;  caudal  di-nwely  waleil  and  wiilety  forked,  lobes  equal, 
their  length,  nieasureil  from  ba,*e  of  first  supjiortiiig  rays  ei|ualing  that  of  hcaii;  ventrals  not  |>ointed, 
their  tiiDi  not  reaching  vent,  their  length  l.fl  in  lieail;  iH-clorai  long,  slightly  falcate,  its  lip  reaching 
vent  and  much  lieyond  that  of  ventral,  its  len^h  eiinaling  Ibat  of  heA<l;  scales  rather  small,  closely 
imbricateil,  ilecjier  than  long,  Iheir  cdgi-s  finely  ciliahnl;  cheek  anil  iijierc-U's  scaled,  fi  rows  on  die<>k; 
a  larfic  bony  humeral  wnle  from  whicli  extends  a  series  of  nKslilied  nraleH  to  na]>e,  and  in  front  of 
which  is  a  patch  of  ordinary  ^4■atell;  hiteral  line  iiimplele  an<l  well  ih'vi>lojHil,  lH>ginniiig  at  lower  edge 
of  hnmi'ml  scale  and  following  contour  of  liack  tolnmeof  middle  i^audul  rays,  the  tulies  little  branched. 


Color  in  alcohol,  bniwnish  or  purpliiih  olivaceous  aliovc,  imlcr  <in  side;  under  parts  nearly  plain 
wliite;  each  scide  of  liaek  and  upiier  juirt  of  side  witli  a  darker  brown  sjhiI,  these  fr>rmmg  indisliiu't 
rows,  aUiut  C  al>ove  latt'ral  liiii>;  si<le  below  latj'ral  line  with  less  dixtinct  horizontal  lines;  up[>er  [larts 
of  liead  olivaceous  lirown,  lower  parts  |ialer,  spines  of  dorsal  fin  purplish,  tlie  membianes  while, 
purplish  at  tip!";  soft  cloisal  with  rays  whitish,  membranes  purplish;  caudal  slightly  dnfky,  other  fins 
plain  whitiah. 

This  species  in  relateil  to  Jt.  rhilefcnu',  from  wbieli  it  differs  chiefly  in  the  shorter  snout,  larger  eye. 
short^'r  maxillary,  shorter  mandible,  narn>wer  interorbital  space,  deciileilly  smaller  scales,   more 
nunierous  gillrakers,  anil  more  i)osterlor  insiTtiun  of  dorsal  fin.     Only  one  specimen  known,  type 
No.  r*ym\,  U.  S.  X.  M.  (field  No.  MIIM),  U.2r.  inches  long,  from  Hilo,  llawaii  Island. 
I1.,ifcr-'in  .d.i«Ui  Joniitn  &.  EvL-nrunn,  Kiill.  U.  a.  Fi.li  (Ji>mm.,  XX[I,  VJK  |A]>ri1  li.  limS).  t!*3,  Hils. 
OeiiDi  133.  AFBIOR  Cnvier  A  Talsnclennei. 

Itoily  oblong  or  elongate,  compressed;  scales  Iarg(';  mouth  rather  small;  villitomi  t«eth  on 
voLucr,  ]Kilii(in<'s  and  jaws,  oriter  wriea  on  jaws  somewhat  eiilargini  and  canine-like;  no  teeth  on 
tongue;  pri'opercle  entire;  intenirbital  Hat;  last  ray  of  dorsal  and  anal  somewhut  produciil;   dorsal 
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ri)iitiimoiif",  not  notHieit;  skull  iiwntiallj-  iiti  in  /'Xm,  tlit'  flat  inti'rorl)it«l  ariti  Heparatod  from  the 
otvipital  liv  H  trarii'vcrse  line  of  dt'iiiairatioii  liy  nhich  the  nit'iliiin  as  well  as  the  latoral  rni'ts  an> 
liiTiittil;  fmntalH  wide  in  frnnt,  and  not  caver ni>ii!<;  ^npracirbital  margin  crt'nate;  |teriiiti<'  iVKlioii 
mui'li  ^-wollen  outward  and  with  (lie  Iioni'S  thin  and  jioliBhtHl;  friintale  lit-lnnd  with  funnel-Hhaix-il 
foramina;  jireorhital  iiioiii'rate, 

Aprion   has  etwenliRlly  thi'  fi.nn  of    l,<ili<iHwi   with   tiie  skull  or  }-iil!n.     The   8inj[lf   Anitricwn 
Nix'c-iiv  (,1.  mnrriiiihllialmnii)  Ih-Idhj^  to  the  Hiil^niis  ilminjileriit,  which  ajTrfcH  with  .1.  riri-iuvtui  In 
the  fiimi  of  the  ckntl,  differing!  chiefly  In  tlie  sixi'ilir-  charactiTs  of  ilit-piT  l)i«)y,  wi>ak(T  Iwth,  anil 
narniwer  jin-'irhital,     SiKTiei"  few;  only  one  known  fnim  the  Hawaiian  iHlanda. 
JfH^.nOinicrA  VHli-iU'iviiniw.lliHI.  Nut.  l-ciiiH.,  VI,  KM.  IKHI  (rinmi»J. 
Hirl';>l'rHfT,-noiivk  Jt  A-hliiti-l.  FiiiiTUiJuinnlra.  I-iiii>:..  7^  IHi)  claMiii). 
n'F'<f|>»<w.f.(<'>mc<-kiTNnI.TI]ilii>.Nnl.  Inil..  Ill,  IK.!,  ISTI  (fyj>H*). 
JTn(«iNiiu  Illll.  |-t<>r.  Ar.  Nsl.  Scl.  l-lillii.  Iftei.WJ  (mrar  -.m'l/TniMltnlmwI. 

183.  Apriou  vireeceiiB  Cuvicr  .<!  Valencicnni-H.     "  Ci-n."     Fij;,  IKI. 

Ilcjui;t.aiiiliTn.'tli;  depth  4.1;  eye ',.4  in  head;  mcmt2.2;  maxillary  2. 4r.;  mai><til>l<-2;  j.rts.rhitaH.K; 
tntcrorhital  ;{;  Br.  7;  IX  x,  II;  A-.  ii  or  iic,  H;  fnak-s  K-19-];i. 

Holy  loni;,  flender.  mid  nii>demti.-ly  <'OTiiprei<r>iMt,  the  dorsal  and  ventral  oiitlineH  ^ntly  cun-ed;  head 
larK*',  much  lanj^T  than  dei'i>:  flnont  long  and  hluntly  conic;  month  lar^n',  Honu-wlmt  ol>li<[iie,  the 
ma.itllary  reaching  orliit,  nlippinK  for  its  entiri!  length  uiiilcr  the  hruiul  preorhilal,  ilH  width  at  tip 
aNint  1.7-T  in  eye;  jawa  co-teniiiiioiis,  the  lower  projei-ling  KoiiH'what  in  the  yonnti;  eye  rather  hijih 
ii|i,  cunfidetably  above  the  axis  of  the  Ixxly;  intemrhital  Ki«ce  hroad  and  flat;  o)ierc]e  enillng  in  one 


Fin.  M.— Jprfrm  nr(«vir«  TiiTler  &  Vak-iipl.'nTipsi  .liter  Blwkcr. 

broail,  fltil,  obscure  ^pine;  preo|iercle  sntooth;  caudal  ]H.Hluiicle  long,  itx  leiitrth  fliightly  greater  tlmii 
that  <>[  Hiiont,  ilt>  least  width  alH>nt  1.T5  in  its  least  depth,  which  ifl4  in  liea<l;  doi>«l  tin  (Hintinuoiis, 
not  itrintly  notched.  Its  origin  lN-hlnd  !>asc  of  |>ecti>ral,  and  midway  lietween  tip  of  miout  anil  lHU<e  of 
thini  donml  ray:  distance  from  origin  of  dorsal  to  lm»e  of  first  snpimrtinn  caudal  raye  twice  length  of 
head;  first  doraal  ray  short  ami  slender,  ita  length  not  exi'eeding  diameter  of  piii>ll,  fourth  or  fifth 
doTiMl  ray  longest,  alH>iit3  in  head,  last  dorsal  ray  pnuhii'eil,  alxait  one-third  longer  than  prece<ting; 
first  ana!  sjiine  small,  olwcure,  or  entirely  al)sent  in  laiw  example.-;  third  anal  spine  weak,  its  length 
lew  than  diameter  of  eye;  i<oft  portion  of  anal  eimiliar  to  thiit  of  dorsal;  caudal  widely  forkeil,  the 
lower  lol>e  sometimes  the  longer,  ita  length  a  little  shorter  than  Ihiit  of  head;  ventrals  short,  reaching 
srarwiy  half  way  to  origin  of  anal,  l.'J  in  head;  jM-cloral  very  eboH.  and  broad,  the  length  almiit  2.75 
in  heail;  w»le8  loow,  larf!e,  Ronicwhat  drejier  than  long;  lateral  line  fnlty  develop<il  and  <-onciiiTent 
with  the  liack;  cbH'k  and  ojierek's  srated,  5  rows  on  cheek;  anal  and  Hoft  dorsal  naked;  itimdal  si-ale<l. 
Color  in  life  (So.  ftMlI),  uniform  light  gray,  the  up|»'r  parts  tinged  with  tdiie,  which,  on  top 
of  head  Ut  «nout  and  al>out  eye,  iHH-omes  distinct  dark  bine,  without  distinct  outline,  fmi<]na1ly  dis- 
appearing tnwanl  lower  [mrts;  lower  jmrts  nmch  lighter,  liei'oniing  almost  white  on  ventral  line;  :t 
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iiuliBtinct  dnsky  spola  on  membraneH  of  dorsal  between  seventh  ami  tenth  apines  (one  betwetiw  each 
twi>);  no  other  ili«tiiict  iHarkinp"  on  domal,  but  a  tinge  of  yellow  over  the  whole;  venlral  rays  white, 
inenilinineH  yollow;  anal  vrhitiwh;  muilal  unmarked. 

(V)lor  in  ali-ohi'l  of  pome  t<|M-olnienii,  (itwky-bhiiHli  aliove  and  on  fidew,  whilinh  l>el<)w;  hcjid  with 
Boine  ]>iirpliBh;  wpinous  dorsal  witli  the  membrane  ilnskynt  lipH,  3  blai'k  HjiotH  on  menihranes  Ix'tween 
H-venth  and  tenth  Hiiiniti;  Hoft  doniaJ,  eaudat  and  anal  dusky,  ventraln  while,  diipky  at  tii»;  |X'etciral 

This  (i^h  if!  <'oninion  al)Oiit  Honolulu,  l)eing  l>rou^ht  into  the  market  almost  every  day.  11  ia  one 
of  the  liect  of  (iMnl-fiwhw.  The  above  deseription,  liaxtl  chiefly  iiikiii  (No.  0:^411)  a  PiMt'lmen  2  fcef 
h>ng,  olilained  in  the  Honolulu  market  We  have  IT  excellent  H|<ecimenfi  from  Ilonohihi,  Ililo,  and 
Kaiiiia,  and  others  were  obtaineil  at  Honolulu  by  Dr.  Jenkinu  ami  the  AllialniKi.  Tlii«  ppei-ie*!  \» 
known  not  only  from  the  Hawaiian  Islands,  but  also  from  tlie  Six;iety  Islands,  iMacascar,  Ccleliea, 
Ternate,  and  Amboyua.     l^^ngth  7  to  24  inchen. 
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IB.  IBTS  (S«-I^ly  Bi.<l   Ha«»li«ii  M^n.U,'.  St.-lnd*.hii.-r,   l»>-iiLs,  Ak.  Wins.  WI,t,.  LXX.  JW».  4W 
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19.  19W 

(Il-Biollllu). 

J/.«»r.-.m  mirriH^lr  m«-k.-r.  Nsl.  Tijfls.  Nwl-  I.ld..  V,  Ka.  3Si  An,boyo«. 

XHtj^iNfi^uiATix^fr.  Bltvkrr,  N»t.  TIJils.  nii-rt..  I,  ISO,  23S. 

.>i™p.;.-7™.(»ifM>  Kner.Silib.  Ak.  Wiw.  Wlpii.  LVIII.  i^rt  I,  ISW.  30S,  pi.  S,  Rg.  6.  Fiji  t.1>nd.. 

<Vurt«p*^™.™/--rar*ir.B(«Pkcr.Viir»l,  K.m.Ak.W^i.,  lll.wa.  M|T.-mi.Ie»i»l  Aml-ynKl. 

Afriim  lAliri-n)  rinifrnt.  BIpi'klT.  Allsil.  VII,  77.  pi.  aSW,  Kg.  -.1.  lN7fi  |Mii.'BS!»r,  ri'll'lK^r.,  TtniiHi;.  AmlxiJTIB) 

0«nni  134.  ETXLIB  Onvier  *  TalenciannM. 

Body  elonKate,  covered  with  laiye  scales;  eie  very  lanje;  preopercle  endinjc  in  2  short,  flat  UHtee, 
hanlly  points;  pretirhital  very  narrow;  moulh  ntixterati',  the  lower  jaw  projecting:  canines  in  upfwr 
jaw  imly,  villifonn  ttvtb  on  vomer  and  jmlatines;  no  teeth  on  tjmgue  or  pterygoiils;  gillrakers  long 
and  slentler;  dorsal  fin  ileeply  nolche<1,  rather  short,  its  spinea  10  in  nunilier,  its  soft  ravH  not  n-uiy; 
ittndal  very  deeply  forked;  hea<I  naked  ainve,  ekull  with  the  iiitenirbital  area  flat,  wparatiil  from  the 
M'cipilal  area  by  a  transverse  line,  limiting  the  median  and  lateral  crests  also;  Irontals  wide  in  front, 
not  cavernous,  simply  niimially  ]>erforate;  Biipraorliital  margins  crenate;  iieriolie  region  little  convex, 
and  with  the  l>ones  thick,  nnpnliehed;  prefrontals  Ix'hind,  with  funnel-shaped  foraniimi;  caudal  deeply 
forkeil;  donml  Kpine«  10,  tlie  last  sbortcsl,  the  nienilirane  tiillintf  far  short  of  the  ray  following.  In 
spile  of  the  difference  in  the  fonn  of  ila  dorsal,  the  relations  of  AVf/w  with  Aprion  are  very  f]i«v.  The 
skulls  in  the  2  are  almost  identiml,  as  has  already  lieen  noliceil  by  Poey  and  (iilt. 

I'hila.  ivez,  447  IniibmienlH*). 
Kbu^imii  Sviilnmn.  Nal.  KiHt.  FlKl<r».  II,  inS.  -Xa.  IMM  {<n^lal<u]. 
H'^iiranlliim  Unv.  Fi«h*-  ot  Miulrini.  14,  IWil  (---Hfadw]. 
Uiunn"  1>iiro.Tll,  Ic'lill.yi.loBlr  Analytiqile,  2711.  Itf*  (•rubUm). 


184.  EteUs  marshi  (Jenkins).     "  UlaAli,."     I'late  XVri  and  Fig.  100. 

Heail  3  in  length;  depth  HA;  eye  4  in  head;  snout  3.4;  preorbital  7;  maxillary  2;  mandible  I.S; 
iuterorbilal  3.9;  I),  x,  11;  A.  iii,  S;  scales  ft-Sl-ll;  Br.  7;  gillrakersS  i  ft. 

Risly  rather  long,  tapering,  mmlerately  compreosed;  the  clorsal  and  ventral  outlines  gently  convex; 
heaii  rather  large,  bluntly  piunteil;  snout  bluntly  i>Dintf<l,  slightly  gn«ter  than  eye;  jaws  8nlie<)iial,  the 
lower  slightly  prnje<Tting,  iti*  lip  entering  into  the  anterior  rounded  profile;  maxillary  long,  reaching 
[Mist  miildle  of  orbit,  itR  width  at  tip  equal  to  vertical  dianiet^T  of  pnpil;  mouth  rather  laiye,  somewhat 
ohliipie;  teeth  on  jaws,  vomer,  and  palatines,  those  on  jaus  in  villiform  IkuxIr;  an  ouk'r  series  of 
etdari^etl,  fjMirse-Het  canines  in  each  jaw,  the  one  in  front  on  each  side  longest,  fh<»ie  of  up|ier  jaw 
somewhat  stronger  than  those  in  the  lower;  tongue  without  teclh;  eye  large,  Ha  horizontal  ilianieler 
slightly  the  greater;  interorbital  siiai^  flat,  with  a  brond  nieilian  groove,  the  ridges  on  each  side  some- 


)y  Google 


FISHES    OV   HAWAIIAN    ISLANDS.  241 

what  roughene<li  preorhital  thin,  its  eilge  xnicMttli;  opercle  cnilinK  in  2  broail  flat  spines;  preopercU' 
Rnely  denlate,  teeth  strongest  at  the  an^le,  l>nt  no  spines  esjMM'ially  enlargtli;  ei'lral't'rs  few,  nioiU'ratf 
in  length,  the  lonj^'St  about  !i  in  eye,  the  nunilierabont  3-fl*;  lins  moderately  (levelo|Hil;  dornal  Hn 
ileeply  not^hei),  ahnoet  iliviileil  into  2  t1n)>;  origin  of  Hpinoiie  dorsal  i>o»>t«rii)r  to  baiw  of  pectoral,  its 
distance  from  tip  of  snout  ei]ii&l  to  distan<;e  to  base  of  fifth  dorsal  ray;  first  durHal  spin*'  short,  a1>out 
M|uu1  to  diat)ieh-r  of  pupil,  thin)  and  fourtli  clorsnl  spines  1on),'et<t,  about  2.4  in  hea<),  ninth  dorxal  spine 
short,  jibiwt  2  in  spcond;  dorsal  rays  snbequal,  the  last  alwiit  l.W  in  thini  dorsal  spine;  oriirin  of  anal 
under  a1>out  fonrth  dorsal  ray;  tirst  anal  spine  very  short,  tliird  longest,  a1>out  1.75  in  tliinl  ilnr^al 
spine;  last  anal  ray  al)oiit  etjual  (o  Inst  one  of  dorsal;  cundal  rather  widely  forked,  the  InU'S  ai>out 
equal,  their  ienirth  e()iial  to  distance  from  tiji  of  snout  to  eilRc  of  prei>jierHe,  their  outer  rays  not  iv]>e- 
cially  produced;  ventrals  rather  short,  reaching:  but  BU(rhtly  more  than  half  distani-e  to  orijiin  of  anal, 
tlieir  length  about  2  in  head;  [lectoral  loujrer.  the  upjier  ray»  somewhat  prodiiei'<l,  the  tin  sliRhtly 
faleate,  the  lentiih  1.2  in  head;  scales  nioileratfty  lartje,  firm,  deeper  than  long;  che<'k  and  0|ier('le 
sealeil,  the  former  with  l>  rows;  a  large  nio<litie<l  humeral  scale;  lateral  line  l)^innin>;  at  humeral  scale 
and  followinj;  iimtour  of  l>a('k,  ceasing  at  base  of  caudal. 

Color  in  life,  rose-reii,  not  iguite  so  brilliant  as  in  l-MitenmiH-,  ajfidden  striin- along  lateral  line, 
mouth  not  re"!  inside;  axil  deep  pctl;  lielly  silvery,  but  less  abruptly  n>  than  in  K.  eniruH  and  some- 
nlml  shadeil  wilh  ruse;  tins  rose-col o ml,  the  tirst  doreal  and  i^udal  brightest,  vcjitrals  and  anal  almost 


Fio.  \00.—EhUs  m,i,ihi  (JenVin^).    Type  of  Elelitcui  vmrM  Ji-iikiiii. 

white;  a  faint  whitish  Htri|>e  alongside  below  golden  one.  Another  specimen  (No.  0:S37S),  2  feet  long, 
from  Honolulu,  ni-arly  fresh,  was  very  bright  re<l,  silvery  l>e low,  the  center  of  each  scale  on  Imck  golden, 
these  forming  streaks;  lateral  line  golden;  upper  &ns  Urightre<l;  lower  fins  pale  red. 

Color  in  spirit:',  light  dusky,  yellowish  above,  pater  on  the  sides,  whitish  l)elaw;  top  of  lieatl  dusky 
yellowish;  fins  all  uniform  whitish. 

Thcaliove  description  l>ased  chiefly  upon  a  specimen  (No.  04148)  ItJ.TS  inches  long,  from  Ililo. 

This  species  reaches  a  length  of  at  least  2  feet,  and  is  a  common  and  important  food-fish  liolli  at 
Honohihi  and  Ililo.  The  sjiawniiig  time  seems  to  be  in  the  middle  of  the  summer,  several  of  the 
examples  obtained  by  us  in  July  iKiiugfullof  rijie  spawn.  It  is  close  to  £.  enirm  from  which  it  diRers, 
however,  in  the  smaller  eye,  much  stronger  teelh,  somewhat  shorter  body,  an<l  in  not  having  the 
niudal  lobes  markeill-y  produce*).  It  is  rather  common  in  deep  water,  esiMvially  off  Ililo.  The  tyt>e 
(Xii.  50714,  r.  S.  N.  M.)  was  obtained  by  Dr.  Wood  at  Honolulu.  Our  collection  contains  4  specimens 
from  llimidutu,  9  from  Ililo,  and  1  from  Kaihia,  ranging  from  10  to  2t)  inches  long. 
£UUiauviarikiJi:altla<».aull.  U.  S.  PLth  Comm.,  XXII.  1<I0'.>  fSvpI.  :£].  1«a3).  4.'>:f,  Hg.  21,  Haaolulu. 
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180-  Btalis  evunu  Jordan  &  Rvermiuin.     "Ultaln."     Plat^  XVIII  and  38. 

He«<l  3.2  in  length;  depth  S.6;  evf  3  inhfacl;  srinut  3.U;  maxillary  2.2;  inttrorhital  3.6;  D.  x,  II; 
A.  Ill,  S;  Hcal<«  5-r>()-I1 ;  Br.  8;  fjillraltera  15  -i  6,  hmgeet  alKiut  2  in  eye. 

Botly  rather  loo^,  taperiii);,  moderately  comprerwcil;  dorsal  outline  slightly  ronvpK,  ventral  out- 
line nearly  straight;  hea<l  coneiderably  longer  than  <livp,  i^cimprewed,  xubconio,  snout  bluntly  poinltHl, 
leex  than  eye,  equal  to  portion  of  eye  ant«rior  to  powtt-rior  ertge  of  pupil;  mouth  large,  otiKiiue;  Hinall 
bands  of  villiform  teeth  on  vomer,  palatiiuw,  ami  snti'rior  part  of  ea«h  jaw;  a  single  row  o(  Hriiall 
wide-set,  t>lender  canine  ttieth  on  tlie  outer  edge  of  each  jaw,  those  in  upper  jaw  sliKhtly  larger  and 
more  wide-i^t;  a  single  larger  canine  tiH>tli  on  the  side  of  eaeh  jaw  in  front,  those  in  the  upper  jaw 
the  larger;  maxillary  extending  to  middle  of  pupil;  eye  very  large,  its  lower  edge  slightly  t>elou'  axis 
of  body;  preopercle  finely  Herrate;  upercle  with  2  broad,  flat  spineB,  not  produced,  the  upjier  rather 
obscure;  fins  ino<lerately  developed;  origin  of  spinous  dorxal  slightly  posterior  to  bane  of  perioral,  its 
distance  from  tip  of  snout  equaling  that  to  liane  of  sixth  dorual  ray;  dorual  flu  deeply  nol«;hed,  almost 
divided;  first  d<ir8ul  spine  short,  its  length  but  slightly  greater  than  diameter  of  pupil;  third  dorsal 
spine  longest,  2.1  in  head;  ninth  spine  short,  its  length  2.75  in  thini;  soft  doraal  not  elevated,  the  rays 
about  equal,  the  last  1.75  in  third  spine;  anal  aimilar  to  soft  dorsal,  the  first  spine  very  short,  the  third 
about  1.6  in  third  dorsal  spine,  last  anal  ray  about  equal  to  last  dorsal  ray;  caudal  deeply  notehed,  the 
lobes  much  proiluced,  the  upjwr  the  longer,  it«  rays  greatly  exceeding  length  of  head,  or  aliout  2.4  in 
body;  ventrals  long,  but  not  reaching  vent  hy  a  distaniv  e<iualing  half  <liamater  of  pupil,  their  length 
1.5  in  heed;  pectoral  long,  reaching  vent,  the  upper  rays  soniewliat  produce*),  their  length  1.2  in  head; 
scales  moderate,  firm,  covering  i>ody,  nape,  oi>ercles.  and  breast;  a  large  humeral  sinle;  lateral  line 
bd^nning  at  lower  eilge  of  humeral  scale  and  following  contour  of  Itack  to  base  of  caudal  fin. 

Color  in  life,  of  a  specimen  (field  Ko,  IW481)  14  inches  long,  brilliant  rose-red,  the  side  from  level 
of  eye  abruptly  silver,  with  rosy  shades;  snout,  jaws,  eye.  and  inside  of  mouth  red;  fins  all  rose-color, 
the  dorsal  and  caudal  bright;  ventrals  and  anal  pate,  the  former  washed  with  red  on  center;  axil  pale 
pink;  pectoral  pale  rosy. 

Color  in  alcohol,  uniform  yellowish  white,  paler  below;  fins  all  pale  yelioM'ish  wliite,  the  caudal 
lobes  somewhat  dark. 

This  species  is  relaleiil  t«  EiHi»  miUaiii*  of  the  West  Indies,  from  wbii'h  it  difiers  in  the  somewhat 
lat^r  scales,  much  longer  caudal  lolies  (^.A  times  length  of  middle  rays  int^ead  of  4  times,  as  in 
E.  (ntdaltu),  and  larger  eye.  From  E.  rarhuncuiiig  Cuvier  A  Valenciennes,  from  Isle  of  France,  it  seems 
to  differ  in  the  coloration,  and  in  having  only  16  instead  of  20  scales  in  a  transverse  aeries.  It  is  one  of 
tlie  handsomest  of  all  Hawaiian  fishes,  thus  far  known  only  from  Hilu,  Hawaii,  in  the  market  of 
which  we  obtaineil  13  fine  examples,  and  from  Honolulu,  where  it  was  olrtained  by  the  AlbatTo**. 

Length  II  to  16.5  inches. 
£1Ml>ei-urHa  JurduiA  Evennann,  Bull.  tT.  S.  F1)di  Comrn.,  XXII,  l^n  (April  11,  1909).  I M,  Hllo;  iinrdcr,  op.  clt.  (Jan.  IV. 
19M),Efn  (Honolulu). 

Family  LXIIE.  SPARIDjE.— The  Porgies. 

Bo<ly  oblong  or  more  or  less  elevated,  covered  with  rather  large,  adherent  scales,  which  are  never 
truly  ctenoid;  lateral  line  well  develo|N^,  concurrent  with  the  back,  not  extending  on  caudal  fin; 
head  large,  the  crestw  on  the  skull  usually  largely  develope<l;  no  suborbital  stay;  mouth  small,  ter- 
minal, low,  and  horizontal;  premaxillaries  little  protractile;  maxillary  short,  peculiar  in  form  and  in 
articulation,  without  supplemental  bone,  for  most  of  its  length  slipping  under  the  edge  of  the  pre- 
orbital,  which  forms  a  more  or  less  distinct  sheath;  preorbital  usually  broad;  teeth  strong,  those  in 
front  of  jaws  conical,  incisor-like  or  molar;  lateral  teeth  of  jaws  always  blunt  and  molar;  no  teeth  on 
vomer  or  i>alatines;  posterior  nostril  largest,  usually  more  or  less  oblong  or  slit-like;  lower  pharyngeals 
separate;  gills  4.  a  lai^  slit  l)ehiiid  the  fourtli;  pseudubrancbiie  large;  gillmkers  moderate;  gill-mem- 
branes separate,  free  from  the  isthmus;  preopen-le  entire  or  serrulate;  open-le  without  spines;  sides  of 
head  usually  scaly;  dorsal  fin  single,  continuous,  or  deeply  notched,  the  spines  usually  stroi%, 
deprej^sible  in  a  groove;  spines  heteraomthous.  that  is,  alternating,  the  one  stronger  on  the  right  side, 
the  other  on  the  left,  the  spines  10  to  13  in  niiuilwr;  anal  tin  rather  short,  similar  to  the  soft  doreal, 
and  with  .^  spines;  ventral  fins  thoracic,  the  rays  i,  6,  with  a  more  or  less  distinct  scale-like  appendage 
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at  haae;  caudal  fin  iisoally  more  or  less  nuicave  behind;  air-hlaililttr  jirt^Henl,  iisuhIIv  simple:  pylorii; 
(-ipca  few;  vertel>ni>  ntiiially  10  :   14=24;  inUiilinal  mnnl  Hliiirt. 

CamivoroiiH  Bhore-fishc*  of  the  trojiical  tn-ae.  i-Hpei-ially  aliumliint  in  the  Meililerntiicaii,  Hec]  Sea, 
tud  Went  Indies.    Genera  ulHxit  12,  xpeineH  al)Out  00,  nirwi  iif  tliein  much  valiiiil  an  food. 

Only,  one  spevieu  tliua  far  known  fn>ni  the  Hawaiian  I^Und!!. 

0«nni  1S».  KONOTAZIB  Bennatt. 

Jawn  etach  with  Reveral  ronieal,  I'anine-iike  leeth  in  front,  mid  with  a  single  MTieii  of  inolare  on 
the  allies;  cheek  scaly;  iloreal  (in  with  10  spineK.  •leprew'ihle  In  a  ^rcxive;  anal  spinen  3;  itcalea 
moderate;  branch ioett^l x  tl;  pyluric  appendafii-H  few.     S|)ecie8  few. 

1-.  Flwh.-.  112,  ISW(j/rati'f.Ji-K«.l. 
186.  Konotazis  grandoculiB  ( t'orakill).     ".If'!,-"   "  .ir'iaKim'i."     V\g.  101. 

Head  3.1  in  lenj^h;  deptli  2.5;  eye 4  in  hea<l;  !<n.<ut2.2;  preorbital  3.1;  intenirhilal  2.75;  D.  x,  II; 
\.  HI.  10;  wales  «-W-I2. 

Body  oblong,  deep,  ixiinprei«<eil,  l)aek  nut  mtich  elevated;  prulite  fnini  nape  to  ti[>  of  snout  nearly 
straight,  being  Bte«per  from  the  prominence  in  front  of  eye  to  tip  of  snout;  head  slightly  deeiter  than 


Fia.lia.—Mn«ni,ij-i<.,r,iu.ltH:ulii(¥oP<kkt):  Slier  Blci-lier. 
long,  compressed;  snout  bluntly  ronnde<l;  month  large,  horixontal;  jawn  eijual,  maxillary  entirely 
concealed  except  for  its  lower  ed(Ee;  teelh  large,  wide,  and  irregularly  set,  conic  fi-elli  in  anleriiir  part 
of  each  jaw,  lateral  leeth  on  each  jaw  large  and  molar;  preorbital  very  bniaii;  preiipercte  entire;  eye 
anterior,  high,  np)ier  edge  of  pupil  on  linf  with  lateral  line;  dorwil  fin  iiintinnous,  its  origin  t^lightly 
in  advance  of  pectoral,  its  distance  from  lip  of  snont  etpial  lo  its  diHtani-e  from  Impe  of  ventmls,  longest 
s[Mne2.1  in  head.  Brstspine  short  and  weak,  .ti  height  of  se<imd;  s<)[t  dorwal  rounded,  rayaniuch  longer 
than  spines,  longest  1.75  in  bead;  anal  similar  lo  soft  dorsal,  longest  spim-2..'>  in  bead,  ray  1.75;  caudal 
broail  anil  strong,  rather  deeply  forkeil,  ita  lolies  short  and  Htmng;  ]>ii-loral  broadly  falcate,  its  tip 
reaching  tat  far  as  those  of  ventralK.  nearly  1  in  head;  veiitrals  fatcale.  reaching  [iBfit  vent,  nearly  to 
base  of  anal.  1.2  in  head;  si-aIeK  rather  lai^,  much  cieeper  than  long,  cycloid;  top  of  head,  snout. 
mandible  and  cheek  naked;  3  rowHof  large  scales  on  upjier  and  6  on  lower  part"  of  preopen'le,  6  rows 
on  opercle;  soft  dorsal  and  anal  moderately  sheatheil;  a  single  row  of  small  scalei  on  eaoli  caudal  ray, 
extending  nearly  to  tip;  lateral  line  concurrent  with  dorsal  outline. 
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Oiior  in  life,  RoalcH  Itetow  lHtt>rnl  lincpalt-  silvery  with  a  purplinli  tm)(e;  margin  of  »?ale8  on  miildle 
•>{  liody  aiul  on  the  iipjter  [lart  of  iiin-rcle  grtv nu<h  yellnw.  thu^  on  Imck  darker,  with  niar^n  blai'kiHJi 
yellow;  belly  {lale,  margin  of  xcale^  on  belly  (larkiHli;  a  hiackisli  baiiil  on  nape;  head  anil  ttnont  pur- 
plish gray;  viieek  with  g,  dark  dirty  purplish  blotch  liTigcil  with  yellow;  lifiH  darkixh  yellow;  infidf  of 
month  reildiah,  spinoim  dorsal  pale  purplish  silvery,  margin  of  the  menibraiiex  with  a  «iile  deep 
canlinal  stripe;  soft  dorsal  blackish  riaret,  rays  paler;  eaudnl  dirty  c'larct,  somewhat  |ialer  than  soft 
■lorsal,  rays  j>aler,  margin  redilish;  anal  same  as  soft  dorsal,  spinea  dark  reddish,  black  blotches  at 
root  of  tliirtl  to  sixth  membrane  itiehiRive;  pectoral  pale  reildish,  axil  black;  ventmla  very  [tare  pur- 
plish, tijui  ilarkisli;  iris  fil  very -yd  tow,  the  up|N'r  Imnler  blackish  silvery,  this  border  with  a  ileep 
canlinal  ln)nlcr  ventrally;  nxit  of  psendobranchiie  purple. 

A  smaller  example  (Xo.  ft')24l),  9  inchi»  limt;,  fnjiu  llnnoluhi,  showed  the  tollowitig  colors  in  life; 
(llive-grsy,  silvery  lielow,  each  scale  alxive  with  a  bluish  white  center;  traces  of  4  narrow,  whitish, 
yellowish  cross-liars  on  luick;  one  at  na[>e,  one  under  lirst  doreal  spines,  one  under  last  ilon^al  spines, 
and  one  under  last  dorsal  rays;  heail  [laler  ami  more  yellowish;  a  blai:k  spot  on  upper  part  of  eye; 
inside  of  jaws  britibt  reil;  Hpinoiis  dorsal  dirty  gray,  tile  {lale  ban<l  itt  l>ack  cxteiidiutc  on  it;  soft  dorHal 
with  a  lartre  black  wutral  blotch,  the  last  rays  redilish  wliit«;  caudal  reddish  Rniy,  the  rays  mostly 
grayish,  the  membranes  deep  red;  anal  Rray,  blockish  mesially,  the  rays  tip|ie<)  with  dirty  re<l; 
venlrals  whitish,  tip|ie<l  with  dirty  red;  pectoral  light  rusty  nai,  the  color  fading  on  lower  rays; 
a  small  black  axillary  spot  with  yellowish  shade  l)elow  it.  Smaller  examples  show  yellowish  on  tins 
and  hcwl  rather  than  reil;  a  dusky  liar  on  cheek  below  eye;  pale  bars  more  distinct,  the  interspaces 
more  clearly  blai-k. 

Color  in  alcohol,  grayish  bn>wn  above,  lighter  l)elow,  margin  of  scales  darker;  top  of  beail  and 
cheek  <larker  brown;  a  black  blotch  on  upjier  wlge  of  the  yellow  iris;  spinous  dorsal  pale  brown  with 
a  lUrker  blotch  on  the  anterior  [mrt  ot  each  membrane;  membrane  of  soft  dorsal,  anal,  and  caudal 
dark;  |>ectoral  i>ale,  black  at  axis;  vcntrals  |>ale,  tipped  with  dark  brownish. 

The  al)ove  dest^ription  based  cbietlvupon  (No.041-10),  a  specimen  20.5  inclieg  long  from  Hoopuloa, 
Hawaii. 

Our  etdlecUon  contains  '£1  sjiecimens  5  to  20  inches  long,  the  localities  represented  Ijrfng  Hon- 
ululu,  and  Kailiia  and  llnopuloa,  Hawaii. 

This  fish  reai'hes  a  length  of  alxmt  22  inches.     It  ia  fairly  abundant  and  highly  prizeil  as  u  food- 
fish,  always  cornmaiuling  a  high  price.     It  haa  a  very  wide  distribution  among  the  Pacific  islands. 
HcutHa  gran'Infulii'  FomliJil,  IMwrlpl.  Animal,.  A3.  177ft,  Djldda. 

Lelhriniu  laliilmt  Ciivler  &  Vali^ncicnncK.  Hial.  Nat.  PulnL,  VI,  310,  1830,  New  Guinea. 
Mimularit  indira  Benm'lt,  Life  ill  KBmpf,  Cat.  Ptxli.  Slimalra.  MO,  imU.  Bumatra, 
HiffnuilMfnHtonBlecker.  BIJilr,  Ii'hih.  Halmahrra.  Nal.  Niii.  Iiiil..  Vt,  bl,  IHM.  SindaaEsU, 
^^ubrrnlnnWuln*.  Kner,  Novam,  S3,  pi.  4,  Nk.  1,l!*65(Auiitra11a). 
I^rrml'm  grandonilli.  (iiknllier.  Fiwhe  ilcr  Hllrlsec.  II,  C7,  INT-I  (^ndwlrh  lnlanilK). 
Mimaliuit  pmad^mli'.  Blei-ket,  All««,  VIII.  106,  pi,  299.  (iK.  1,  1S76  (Sumatra.   Balu.  Ci-lebes,   HHlnuhen,  Oblmajot, 

Ainlmyna), 
Sitlirrodmi  brlerndiiH,  Sleeker,  Alias.  Vllt.  pi.  'in,  1N76  (name  nn  ptalv), 

Simrifimui  ynirolor.  Fuwler,  I'nx'.  Ac.  Nsl,  Sci.  I'hlla.  1900.  Wj  { HiHiiilutu):  nix  of  Quoy  &  Uaimanl. 

Mmofaxf  gtnTxIorHli'.  Jfnkin^  Hull.  V.S.  PlHb  romm.,XXtl,  ISO'^fSt^l.  ■a.  IWSI.IAS  IMonoiiilu):  Hnyder,  op.  cit.  (Jan.  19, 
ie(H),IiITiaoniilutu). 

Family  LXIV.  MvEMD/E.— The  Picareis. 

Boily  oblong  or  elongate,  covercil  with  moderate  or  small  ciliateil  bcalea;  mouth  moderate  or  small, 
extremely  prolracfilc,  the  spines  of  the  premaxillaries  exlending  Itai'kwanl  to  the  oci^ipul;  teeth  small 
or  wanting,  all  {H>inteil;  no  ini-isors  or  molars;  doTf»l  continuous  or  divided,  the  spines  very  slender; 
prco]icn-le  entire;  intestine  short,  with  few  pyloric  cieca.  Carnivorous  shore-fishes,  chiefly  of  the  Old 
W'orlil,  In  the  form  of  the  mouth  tliey  present  analogies  to  the  (inrulx,  in  other  n^ards  they  closely 
resemble  the  Iliemidkhe.     Ucnera  4  or  5;  ."jiei-ies  alxmt  2ii. 

Oeno)  136.  EETTHBICHTHTB  Temminek  k  lehltgel. 

Boily  elongate;  caudal  iieilunde  long;  snout  rather  sharply  conic;  moutli  very  protractile,  the 
procesiie!<  of  the  intermHxillaries  extending  to  occiput;  ilorsal  fins  2,  scarcely.  If  at  all,  connected,  the 
spines  all  slender  and  feeble;  no  detached  ilorsal  spines;  caudal  widely  forked,  the  lobes  long  and 
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pointed;  no  teeth  od  jawR,  vomer  or  palHlJiiett;  lower  pharyngeRJK  ec|)&rat^i  from  eai-h  other,  and  like 
the  upper  ones,  armed  with  rardiform  t«eth;   preopenrle  entire;  s'aleH  rather  HDiall,  i-iliated;  hraii- 

chiostegalR,  7;  pBeiidohranehiie  [ireHeiit. 

This  i^nua  is  dietitict  from  Eiiimelichliig;  differing  cliiefiy  in  imvio);  no  <letac'hed  dorsal  Hpines. 

AVfffftrirftfAj/i  Temminek  A  Schlegel.  Fnunii  Japonti-s,  I'olw..  117,  ItMfi  {irhUuclii). 

187.  ErTthiichthya  schleeelii  Giinther.     Plal«  XIX  aixl  Fig.  102. 

Head  3.4  in  len)(th;  depth  4;  eye  3.4  in  lieail;  uTmrA  3.(t;  maxitkry  2;  mandiliie  2;  preorhital  7; 

inlerorbital  .S.7S;  D.  x-i,  11;  A.   Jii,   10;  scales  10-75-17;  Br.  7;  xillralierH  24  r  6,  the  Icmgi'Bt  about  2 

Boiiy  long  and  slender,  deepest  at  vertical  of  jiectoral,  thence  gradually  Uiieriiif;  to  the  lung  cauda] 
jieiluncle,  notmueh  compressed,  the  back  not  miu;h  elevated;  heailiuoderate,  cimic;  snout  ratherfharply 
conic;  mouth  rather  large,  somewhat  oblique,  the  maxillary  reaeliiiiK  anterior  e<lge  of  [lupil;  vomer, 
palatines,  tongue,  an<l  jaws  loothlens,  the  latter  sometimes  with  a  few  very  small  villous  teeth;  premsxil- 
laries  greatly  protractile;  lower  jaw  projecting,  its  tip  rounded,  entering  into  dorsal  profile;  eye  very 
larye,  its  center  scarcely  above  axis  of  body;  interorhital  broad  and  convex;  preorhital  very  narrow, 
opercle  smooth,  2  weak  flat  spines  on  itM  upiier  port  ion,  the  l)oriy  portion  between  these  deeply  eiunr- 
ginate;  preopercle  slightly  crenale  or  fluted,  not  serrate,  the  angle  rather  broadly  nmndeti;  origin  of 
spinous  dorsal  slightly  posterior  Xa  base  of  ventrals,  a.  little  nearer  tip  of  snout  than  Imse  of  Inst  dorsal 
ray;  doraal  spinee  all  slender,  tlie  first  short,  about  2.5  in  second;  third  longest,  about  2  in  head,  the 


Flu.  Wl.—KrylhTit>dhili<  lehlriiPlii  Hllnthrr. 

tenth  shortest,  rather  remote  from  the  ninth  but  connected  with  it  by  a  membrane,  scarcely  or  not  at 
alt  connected  with  the  eleventh,  which  Is  somewhat  longer,  l.t>  in  eye;  soft  dorsal  with  a  scaily-i>liea(hed 
base,  tlie  rays  approximately  equal,  1.1  in  eye;  anal  similar  to  soft  dorsal,  tlie  first  spine  short,  about 
2..5jnsecond,  the  third  longest,  about  equal  to  eye,  eecondanalray  slightly  longer;  caudal  widely  forked, 
lol>e»i  equal,  long  and  pointed,  about  e<|ualing  head;  vfntrals  short,  reaching  aliout  two-fifths  distamre 
to  vent,  their  length  a  little  shorter  than  snout  and  eye;  pi'ctoral  short,  not  reaching  tijw  of  ventrals, 
the  length  1.6  in  head;  scales  small,  very  Ailely  ctenoid,  deeper  than  long,  finn,  covering  haae  of  raudal 
and  forming  a  scaly  sheath  at  base  of  anal  and  dorsal  fins;  head  completely  sc^le^l,  6  rows  of  scales  on 
maxillary;  mandibles  scaled. 

Color  in  life  of  an  example  (No.  03491)  from  Ililo,  pinkish  olive,  pinkish  silvery  below;  l»i'k 
with  golden  luster;  faint  yellowish  cross-bands  spreading  from  lateral  line,  these  l)eing  muscle  inarkf; 
[aint  darker  streaks  above  middle  of  side;  head  orange-red,  yellowish  on  side,  red  below;  jaws  re<l; 
sheath  of  scales  of  dorsal  salmon-color;  dorsal  translucent,  the  spinous  part  orange-tinted,  the  rest 
light  crimson;  lower  dns  red;  pupilorangewitbin,  silvery  without;  middleof  sidedistinctly  yellowish, 
the  general  effect  orange. 
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Color  in  alcohol,  [>ale  yellowish  (iniiige,  'leepeet  abovt;  anri  on  head;  under  parts  whitish;  faint 
brownish  or  iiraDKf  Htn-akH  alon^  tht;  rouH  of  W'aint;  liiis  all  whitish,  tinj:^!  with  omnge. 

This  siM^itis  reachi'H  a  l^ii^th  of  siitiiyUiiiig  more  than  a  fimt.  It  dties  not  appear  to  lie  very 
common,  as  our  cullection  contains  iiuly  5  spedmens,  all  from  deep  water  oft  Hilo.  It  waa  described 
(irii^tnally  from  Jaiian. 

Erytlairl$linii>fTHeMffKi.  Famiu  Japi.!!!™,  It)lw..  VII-IX,  117,  pi.  IB,  Hr.  1.  lMi.J»p«o. 
£rvUrfcAMv"vAJ''fWi(<ii)iitl]er,  llut..  1.395,  IX.'iD.  Jipuneic  Sett. 
Eniwlichlhsi  KUlegclii,  Blet-ker.  Knutur.  FoIrr.,  Japan,  Kat.  Vcrh.  Kuti.  Ak..  XVIII.  H.  I«T9  (UHiue  onlr). 

Family  LXV.  KYPHOSIDjS.— The  Rudder  Fishes. 

Herbivorous  lisheu  witli  incisor  h^tli  only  in  the  front  of  the  jaws;  tKxly  o1>lon)i  or  elevated,  with 
moderate  or  stnall  R-ales,  ctenoid  or  not;  iiioulh  moderate,  with  incixor-like  leeth  in  the  front  of  each 
jaw;  noniolars;  ti-cthon  vuincraiid  [lalalinespreMent  iirabi>e)iti  premaxillarieamiHlerately  protractile: 
preorbital  rathernarrow,aheathinK  the  maxillary;  KtUnikeni  nioileraU;  pseudobranchiic  wel]develop«'d: 
opercles  entire;  gWht  4,  a  slit  liehinil  the  fourth;  ftiH-menihranes  se^iarate,  free  Ennii  the  isthmus; 
dorsal  liu  cimtinuous  or  divideil,  with  10  to  15  mther  stronf^  spintw,  llie  soft  dorsal  nake<l  or  scaly; 
anal  with  3  spines;  ventntlH  thoraci<',  the  rays  i,  5,  an  accexsury  scale  at  liase;  caudal  lunale  or  forked; 
pectoral  fin  with  all  itn  ravH  braiiclitil;  inteHtinal  canal  eloiifate,  with  a  few  or  many  pyloric  i-teca;  air- 
bladder  umialiy  with  a  |>oHterior  boms;  vertebne  in  orilinary  or  sliKhtly  increa)<ed  number,  24  to  28; 
post-temiHiral  of  normal  imtcomI  (onn,  the  stout  forks  not  aiinate  to  the  cranium.  HerbivorouB  shore 
fishes,  [eeilin^  larjiely  on  creen  or  olive  al)^';  chiefly  of  the  Mediterraneau  Kea  an<l  the  Pacific  Ocean; 
most  of  them  valued  as  foovl.     Genera  20,  sjiccies  alx>ut  70. 

a.  Incisor tivth  well  devclujivd,  vofh  with  t  coiiH|jifiioiiA  hi>Tiaaita1  pnH^iMt  or  nxit;  caudal  fin  nioderale,  abnut  ui  lonji  aa 
JiMifl.    the    oulvr    rays    Dot    3    llmiii    m    lung    ai    middle    myg;     jnnollnn    o[    KtU-mfmbranen    fonninK   an 
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I   aa.  InclHir  [eeth  nmall.  wUh  cnngpii'lmiig  nxilx;  inudnl  much  lonfri^  llian  head,  llic  lobea  lalisle,  the  outer  b  times  length 
/•  n'l'  '  .  ol middle  nye:  gill-merobtHncs uiii  (onnlnttan  angli; at  Jutitticiti Stdaior  p.  M« 

0«nni  137.  KXPHOBUB  Lae«pkds.     Ths  Ctaopu. 

Body  elongate-ovate,  ref{ularly  elliplicol,  niuderalely  (■ompn't«ed:  head  short,  with  blunt  snout; 
eye  larjie;  mouth  small,  horizontal;  maxillary  liarely  reaching  tn>nt  of  eye;  each  jaw  with  a  single 
series  of  rather  narrow  ohiuaely  lanceolate  incisors,  implanl^il  with  ci>mpresse<l  couRpicnous  roots  pos- 
teriorly: l>ebLnd  these  u  narrow  l>and  of  vilUforui  teelh;  fine  teeth  on  vomer,  palatines,  and  tongue; 
brancbiosteRals,  7;  gillrakers  long;  preniH-rcle  olwoletelyserrat*-;  ])reorbitat  narrow,  covering  but  little 
of  the  maxillary;  siiuamation  very  ivtiuplete,  the  8|iace  between  and  about  the  eyes  being  the  only 
naked  )»rt;  scales  smallish,  thick,  ctenoid,  UO  t*)  TO  in  the  lateral  line,  which  is  continuous;  similar 
scales  entirely  covering  the  soft  parts  of  the  vertical  fins,  and  extending  up  on  the  paired  fins;  dorsal 
fin  low,  with  alM>nt  11  spiiieK,  which  are  depressihie  in  a  gnxive  of  scales,  the  fln  continuous  hut  the 
last  spines  low,  so  that  a  depression  oivurs  between  the  2  parts  of  the  fin,  the  liases  of  the  spinous 
ami  soft  parts  a1>out  fi|ual;  soft  dorsal  rather  low  in  front,  not  falcate,  itointed  behind;  pectoral  fins 
small,  ventrals  well  lH.'hind  them;  intestinal  canal  long;  pyloric  co'ca  very  numerous;  vertebrre  !t  or 
10  I  15  or  16—25.  This  genus  contains  sortie  10  sjiecies,  chiefly  confined  to  the  Pacific  Oi'ean,  and  iiio-t 
of  them  valued  as  fmxl;  2  species  found  in  the  West  Indies.  Two  siiecietj  known  from  the  Hawiiiian 
Islands. 

Kgphona  LacOpiile,  Hist.  Nat,  Polst.  III.  IH.  ItvJ  iWwfWw-Zmion). 
Plmrli^mithei-tpi^e,  op.  rtl.,  IV.  129.  IWi  (^HTHl'^^-f/tilrlrl. 
DormarluM  L«iM?pMe,  op,  rll„  V,  M«.  IB03  (B/ffrf.wni.  -/irau). 
.Tffrffr  LncipMe,  op,  ell.,  V.  4»H,  I SOai /««-««!. 
!^rlma  B»HdUlh.  F.xi-iirslon  Madeira.  SHi,  fig,  37,  l)Wi  (aHnUo), 
7' OpiahMiai  Gill.  iTi«,  Ai',  Nat,  Si'l.  Wiila,  iswa.  H!'  (hiftmrtl. 


t^ 


,GoogIe 


FISHES   OF   HAWAIIAN   ISLANDS.  247 

188.  Kj^hoaus  sondwiceiiBiB  (SauvB)i«).     "Nenuepaiii." 

Head  3.75  in  length;  depth  2.1Fi;  eye  4.3  in  head;  enout  L'.U;  niaxJtUry  3.26;  int«rorbiUl  2.3; 
D.  XI,  12;  A.  Ill,  11;  ecalee  10-72-17. 

Body  «longate-ovat«,  r^:ularly  elliptical,  moderately  eompreHsed;  dorsal  outline  evenly  curved, 
neArly  uniform  from  origin  of  dorsal  to  tip  of  snout,  a  stiftht  depreRsion  over  eye«,  thence  steeper  to 
tip  of  snout;  head  deeper  than  long,  compressed;  anont  bluntly  rounded;  jaws  ei|ual,  the  upper  lip 
very  broad,  maxillary  slipping  under  preorbitat  for  iiioft  of  its  length,  not  i|uile  reaching  eye;  a  sinjcle 
row  of  iiiodemtely  broad  and  strong  incisor  teeth  on  each  jaw,  iheir  roots  with  very  eunspicuuus  back- 
ward parallel  prolongation;  behind  these  a  narrow  band  of  villiform  teeth,  similar  villiforin  teeth  un 
vomer  an<l  palaUnes;  tongue  very  inconspicuous;  eye  entirely  alxive  axis  of  pectoral,  anterior,  with  a 
prominence  on  snout  alxive  and  in  front  of  it;  preorbital  entire;  interorhital  lin>ad  and  convex;  caudal 
peduncle  short,  ita  length  2.5  iu  head;  origin  of  doraal  slightly  behind  origin  of  ventrals;  distance  from 
origin  of  dorsal  to  tip  of  snout  slightly  less  than  depth;  doraal  spines  moderately  strong,  longest  spine 
much  higher  than  soft  dorsal,  1.^  in  head;  firitt  spine  half  as  long  as  second;  caudal  brood,  not  deeply 
forked,  ils  upper  lobce  slightly  the  longer,  the  length,  measured  from  ba^e  ■)(  firxt  supporting  ray  to 
tip,  slightly  longer  than  head;  anal  similar  to  soft  dorsal,  its  ba^e  equal  U>  tliat  of  soft  dorsal,  each 
about  1.2  in  head;  pectoral  broadly  falcate,  1.5  in  head,  not  reaching  nearly  as  far  as  ventrals;  ventrals 
resembling  pectoral,  slightly  longer,  i.Zb  in  head;  scales  niwlerate,  ctenoid,  larger  on  the  sides  of  body, 
deeper  than  long,  entire  body  and  head  scaled,  except  snout  (roin  upper  front  o[  eye  to  tip,  scales  on 
hea<l  small,  small  scales  on  entire  soft  doraal,  anal,  and  caudal,  and  most  of  pectoral  and  ventrals; 
lateral  line  concurrent  witli  dorsal  outline. 

Color  in  life  (N'o.  05014,  paper  tag  3510),  23  inches  long,  body  above  lateral  line  silvery  blue, 
with  5  or  6  greenish-yellow  stripes  which  diffuse  at  the  region  of  nape  im|)arting  to  the  back 
a  greenish  reflection;  below  the  lateral  line  10  greenish- yellow  stripes  along  the  interBection  of 
waleti  on  pale  silvery-blue  ground;  margin  of  scales  blackish;  ticlly  pale  silvery  blue;  throat  sligtitly 
reildish;  head  and  top  of  nape  dark-bluish  emerald  green,  margin  of  stales  blackish;  a  blue  bar  acrosB 
nci'iput;  snout  blackish  blue;  cheek  pale  silvery  blue;  a  gcilden-brown  bar  from  angle  of  mouth  toward 
angle  of  preoperde,  another  but  wider  bar  of  eaine  color  jweteriorly  from  eye;  anterior  edge  of  opercle 
golden  brown,  a  greenish-brown  blotch  on  upper  corner,  a  dark  blotch  on  middle,  poKterior  edge  dark, 
dirty  golden  brown;  anterior  edge  of  shoulder -girdle  and  axis  ol  pectoral  darkish  golden  brown;  iris 
silvery,  anterior  and  posterior  edges  golden  brown,  upper  e<lge  dark  blue,  lower  edge  pale  silvery  blue; 
spinous  domal  dark  ashy  gray,  the  spines  dirty  greenish  yellow,  mai^n  blackish;  soft  ilomal  darkish; 
caudal  dark  gray,  e<lgrs  blackish,  liam  and  root  with  ulvery  reflev'tions;  anal  i^llvery,  margin  darkish; 
ventrals  pale,  darkish  silvery,  margin  blackish,  inner  side  with  dark  brownish  streak  along  the  rays; 
pectoral  silvery,  margin  pale,  upper  edge  blackish,  inner  side  burnt  ochre  or  blackish  brown. 

Color  in  alcohol,  brownish  olivaceous  becoming  lighter  below,  the  posterior  e<lge  ol  each  scale 
being  darker;  dorsal  slightly  darker  than  (lie  body,  edge  darker;  caudal  and  anal  similar  to  dorsal; 
pectoral  palish  brown;  ventrals  brownish,  tipsdarker  on  lower  side,  the  front  of  rays  scaleil,  the  scales 
being  white,  speckled  with  brown. 

The  above  description  based  chiefly  upon  a  specimen  (No.  03012)  17.5  inches  long,  from  Honolulu, 
where  we  obtained  5  specimene  11  to  2.1  inches  long.  The  species  was  also  taken  by  the  Albatrom  at 
Laysan  Island.     It  attains  a  length  of  1  to  2  feet  and  is  a  goo<l  f'rod-Hsh. 

On  comparison  of  our  specimens  with  Kyphosaa  nlfgaii*  from   Mazatlon,  we  find  very  little  differ- 
ence, and  we  adopt  Kj/phomu  nandwirenn^  as»  <lislinct  species  only  provisii>nally. 
?  fW^rpfn-HK  efriraru  Pelcn,  Berliner  MonaUberlchte,  K.  Preii«.,  Ak.  Wis..  707, 1869,  Hautlan. 
Pjif'I'pl^riiaMnifu'/mKliSsUTBge,  Bull.  Snc.  l-hilnm.,  III-[V,  IS7S~W(July.  IXWI,  Honolulu. 

K !/plinnu  'Irgaw.  Etenaann  A  Jenklnn.  Prn-.  V,  S.  Nnt.  Mii>.lS91,  IM  (Oiuymns}:  Jonlan  &  Evemuun,  VMi,  North  & 
Htd.  Amer.  JI.  1U47,  imS:  Inrdan  A  K\enoann.  Mnei.  Pood  anil  liime  Fishes.  4.^^,  IW2:  Jrnkina,  Riill.  V.  S. 
FL'hComin..  XXII,  tWZ (Sept, 2S,  lMt),4GS (Honolulu);  eoydBr,  Bull.  U.S. Fish Comin.,  XXII,  I«U  (JuD.  19.  IMH), 
an(LamnUluid). 
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189.  KjrphoBUB  AiBCUS  (I.at^i)Cile).     "Manaha;"   "Nerute." 

Heart  3,5  in  length;  tiepth  2.4;  eye  4  in  hewl;  wioutS.J;  maxillary  ;i.5:  inttiv.Hiital  2.fi;  D.  xi, 
12;  A.  Ill,  H;  tuiiles  1 2-8*2-21,  atxiiit  70  in  Kcries  jtutt  below  lateral  line. 

Botiy  <ibli)ng,  deep,  t-onipivMe*!,  iloraal  oiitliae  moreconvex  than  ventral,  the  latter  bying  nearly 
Btrai);ht  from  ori^n  of  anal  to  bt^fore  haiw  of  ventrals;  ilomal  outline  from  origin  of  dorsal  to  tip  of 
snout  nearly  evenly  arched,  hecoming  Blightly  stee{>er  over  suout,  the  prominence  in  front  of  eye  not 
very  evident;  head  deeper  than  long,  (-ompreiwed,  mtieh  broader  throufch  the  niidiile;  ^nout  very 
ahort,  bluntly  conic;  month  snmll,  horizontal,  upper  jaw  fllightly  the  longer,  maxillary  rearliiug 
Btightly  beyond  antenor  etl^e  of  eye;  a  single  row  of  nioileralely  broad  and  strong  incinor  teeth  on  eavh 
jaw,  their  roots  with  very  conttpicuoiix  backward  parallel  prolongations;  no  villiform  teeth  back  of 
these  evident;  ban<lH  of  villiform  teeth  on  vomer  anil  palatines;  eye  entirely  above  axix  of  pei-toral. 
anterior;  preo|>erpie  entire;  interorbital  broad  and  convex;  caudal  peduncle  1.8  in  head;  oripn  of 
dorwal  slightly  in  advance  of  origin  of  ventrals;  distance  of  origin  o(  dorsal  from  tip  of  snout  eijual  to 
dejith  of  body;  dorsal  spinew  moderately  strong,  longest  n|iines  nmeh  higher  than  Boft  dorsal,  2.2  iu 
head,  Urst  spine  two-thinis  as  high  as  sn'ond;  caudal  broad,  not  deeply  forked,  its  lobes  broad  and 
equal,  their  length,  measured  from  the  fi ret  aup[>orting  ray  to  tip,  slightly  lonj^r  than  head;  anal 
similar  to  soft  dorsal,  its  base  equal  to  that  of  soft  doreal,  about  1.25  in  head;  pectoral  rather  broadly 
rounded,  1.0  in  head,  not  reaching  ventraii';  ventrals  not  reaching  vent,  shaped  like  pectoral,  1.6  in 
head;  scales  rather  small,  weakly  ctennid,  much  deet>erthan  long,  larger  on  side  of  ImmIv;  entire  boily 
and  snout  scaled,  except  anterior  iiart  of  snout;  scales  on  heait  s:nall,  small  scales  on  entire  soft  dorml, 
anal  and  caudal  lins  and  most  of  pectoral  and  ventrals.  a  large  humeral  scale  on  which  is  a  patch  of 
smaller  scales;  lateral  line  coiicurreiit  with  dorsal  outline- 
Color  ill  alcohol,  grayish  brown,  with  bluish  silvery  reflections,  becoming  lighter  below,  almost 
white  on  belly,  narrow,  dark  bands  on  the  side  l>etweeu  the  rows  of  scales,  a  narrow  silvery  band 
under  eye;  snout  dark  brown,  membrane  of  spinous  ilorsal  with  some  brownish ;  soft  ilorsal,  anal  and 
pei'torat  color  of  bixly;  caudal  brownish  olivaceoux,  tijis  lighter;  ventral  membranes  purplish  brown, 
rays  lighter. 

The  above  des<;ription  tmseil  chiefly  uiKinafiMi'imen  (No.  04480)  8.T-^  ii 
.  This  fish  reai^hes  alKiut  afoot  in  Iciiglliand  is  valued  asa  food-lish.     It  was 
whence  we  have  4  good  e[>eeimet]s  5  to  9  iiichiv  long. 
Xintrr/twni  Un-f  p*de,  HIM.  SM.  If\>»..  v.  tM.  IrtOS.  Red  Sea. 
Pimdfi'li-'a' Jifeu'.  Uilnthcr.  Cut.,  i.  438.  IKW  (Kill  I 

and  Laywn). 


Oenni  ISt.  8ECTAT0B  Jordan  A  TmIbt. 

This  genus  is  very  close  to  A'i/;ifliw")",  from  which  it  iliflers  in  its  smaller  incisor  teeth,  which  have 
irni-y  jni-mimiiciiniiB  roots,  and  ill  the  deej)ly  forked  caudal. 

Only  2  spii-ieH  known — Scclnlvr  ocifiirm  from  Panama  and  S.  (iiurfiM  from  Oahu. 
SrcioKw  Jordan  4  Fi-Hk-r.  Ki-vl«w  S[jHr,j((l  Flt-hw.  Kfpt.  U,  S.  Fi»hC<>mni.  1«(*9-J89I(I»W)- ■'''*l(«-!™"«). 
190.  Sect&tor  azureua  Jordan  &  Kvermann.     Plate  XX. 


HeaiM  in  length;  depth.!;  eye  5  in  head;  snout  .'J.eS;  maxillary  4;  interorhital  2.4;  D.  xi,  lH; 
A.  in,  i;i;  m«U-H  14-81-20. 

Body  elongate,  ovoid,  great^^t  depth  alsmt  at  tip  of  pectoral;  heail  slightly  longer  than  deep, 
compresseil;  snout  very  bluntly  convex;  jaws  al)out  eiiual,  maxillary  not  reaching  front  of  eye;  mouth 
small,  horiwintal;  teeth  very  small,  compressed,  in  asingle  series  in  each  jaw;  minute  villiform  teeth 
on  vomer,  palatines  and  tongue;  tongue  broad,  rounded  and  free  in  front;  preopercle  entire,  posterior 
eilge  very  obliijne;  lower  edge  of  eye  on  a  line  with  upper  Imse  of  pectoral,  poBteri<)r  margin  well  in 
front  of  middle  of  heail;  interorhital  broad,  strongly  convex,  a  deep  groove  in  front  of  eye  to  nostril; 
caudal  peduncle  rather  long,  1.9  in  head;  origin  of  spinous  dorsal  slightly  in  front  of  Itase  of  ventrals, 
well  behind  pectoral,  its  distance  from  tip  o£  snout  slightly  greater  than  depth  of  body;  longest  dorsal 
spine  3  in  head,  last  dorsal  ray  elongate,  being  one-fourth  longer  than  other  rays,  its  length  3.4  in  head; 
third  anal  spine  longest,  4.9  in  head;  firstanal  ray  longest,  3.4  in  head;  base  of  anal  1,8  in  base  of  dorsal; 
caudal  deeply  forked,  lower  loix;  the  longer,  3.5  in  body;  pectoral  short,  slightly  longer  than  ventrals, 
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1,8  in  li««<),  the  spine  more  than  half  length  iil  hmgecl  ray;  sralea  cycloicl,  present  on  head  except  on 
jaws  and  in  fnmt  of  eye,  very  niinutc  on  itll  (tie  liiui  exii'jit  ventrals;  lateral  line  coni'unvnt  with  dorsal 
outline;  peritiintuiii  ilark  )!ray. 

Culur  in  life,  dark  sttf  l-blue,  Liecomiii);  i>aler  InOiiw;  a  ilelinite  (l<^ep  liliiit  strljie  from  snout  iK'Inw 
eye  wideiiiii);  on  open^le,  und  tlience  straight  tii  I'unter  i)(  Imae  of  taudal ;  l>elow  it  u  narrow  hrit;ht 
l^ilden  stripe  from  an^le  of  mouth  to  lower  part  of  caiidul,  and  then  a  fainter  blue  Htri)>i^  licluw  thin; 
a  blue  etri|ie  fR)m  eye  to  upjivr  part  of  gill-ojicning,  interapaw  ^ilden  shaileit  with  green;  a  deep  blue 
8tri|ie,  not  sharply  defined,  fnmi  upper  part  of  eye  along  ewh  Hide  of  Iwck  to  l)awe  of  upper  cau  lal 
lol)e;  up|>er  fin8  iliisby  golden  or  oliva<'iHiuH;  ventralii  yellow;  anal  and  lower  I<iIk' of  caudal  dirtv 
golden;  {>rctoral  tmntitueent. 

Color  in  alcohol,  deep  sicel-gray,  brown  aliove,  eai-h  Miile  with  a  very  pale  spot,  the  e<Ige  pale 
lower  surface  whitinh  silvery;  a  [lale  utreak  of  gray  )H.-hlnd  eye  to  edge  of  open-le;  di  rsal  fin  gra> 
brown  like  the  back;  cauilal  and  pectoral  whitish;  Inside  of  ventrals  dusky  orange;  ventrala  and  anal 
dusky;  inside  of  pectoral  blackish  brown. 

Ty|)e,  No.  50664,  11.  8.  Nat.  Mus.  (field  No.  03383),  a  specimen  J5,1'5  inchea  long,  taken  oft  the, 
shore  near  llct-ia,  Oahu  Island. 

Tills  siHH'ies  mnst  be  very  rare,  I)eing  unknown  to  the  lishcriiien  anc]  only  the  single  s|M>cinien 
having  l)een  obtaineil  by  us. 
»ii'fiU(n'(uun;»iJ(jrdaii«Ev<.-muiiiii,  Bull.  U.S.  FlsbOunun..  XXII.  1902  <A|ir.  11,  1M3),  tH5,  Hccia,  Oahu  lalanil. 

Family  LXVl.  HULLID/C.— The  Surmullets. 

Body  elongate,  slightly  compresse<l,  covered  with  large  scales  which  are  usually  slightly  ctenoid; 
lateral  line  continuous,  the  pores  often  branched;  large  scales  on  the  head;  iipjier  profile  of  head  more 
or  less  [laraUdic;  mouth  small,  low,  Hublemiiiial;  teeth  mostly  small,  variously  placeil;  no  canines, 
incisors,  nor  molars;  preniaxillaries  somewhat  protractile;  maxillaries  thin,  nearly  as  broad  at  liaseaii 
at  tip,  without  supplemental  bone,  partly  hidden  by  the  broad  preorbilal;  preopercle entire  or  slightly 
fierrate;  oiiercle  unanned  or  with  a  single  spine;  eye  nuxierate,  placeil  high;  l)ranchiostegal84;  [«»en- 
doliranchiie  present;  2  lyng,  unbranclie<l  barbels  at  the  throat,  attached  just  lieliinil  the  symphysis  of 
the  lower  jaw;  donut  fins  2,  remote  from  eacb  other,  lioth  short,  the  firatof  K  to  8  rather  high  spines, 
wliicli  are  liepressible  in  a  groove;  anal  short,  similar  to  the  M>ft  donul,  with  I  or  2  small  spines; 
venlrals  tboiBi:ic  i,  5;  air-bladder  usually  premnt,  simple;  verlebne  9  j  14=2;{;  st<ima(rh  siphonal; 
pyloric  ciccH  alK>ut  20.  SjiecieH  almut  40,  referable  to  5  closely  relateil  genera,  found  in  all  tropical 
seas,  some  species  straying  northward.  Many  of  the  species  are  highly  valued  as  food,  especially 
the  Kuropean  JUuUum  barbalua  and  Mvlliig  »nrmtiletn». 
a.  No  Itwth  cm  lomcr  nnd  palatinen. 

b.  TwIhorjHWHHiDBU,  nnliequsl.  In  wveral  oerlcsor  nHrrow  vlllffunn  bands Mattoiiln.  p.  H9 

id.  T<*thol  thc)»«s[«lher»lBmB,  uneqiiBl,  in  1  oriJieriei' I'lmulupmaiii,  p.  2M 

OflUDi  139.  HULLOISES  Bleekar. 

This  genus  differs  from  I'liennig  only  in  the  dentition,  the  teeth  in  bi>tb  jaws  being  in  narrow 
villiform  Imnds,  none  on  vomer  or  palatines.     Sjtecies  numerous,  chieHy  of  the  Pacllii'  Ocean. 
Midbiidrt  BLeckur.  t^n-oiilcn.  Sepl..lS4i.  Ill  Vetli.  Bal.  Ucu..  XXII.  lM9(JlMVli7Kalui). 
Miilloi'lci  BJL'ckeT.  NHl.  Tljilx.  S'r^.  Ind.,  III.  «97.  IfH^  ffiatoliucalta). 

a.  NcaJeslnlatrral  line  tOoimon' (iota  13). 

ft.  Eve  roin|)ii[»tively  large.  3,S3  I<>  3,6  tn  bead. 

f.  Eyta.Sinhwil;  sralcHW^  im  yellow  lines  on  head auriftamma.  |i.  260 

er.  Eye  3  3i  ill  haul;  sfaltsWor  13;  Jellow  lines  on  heail ^lUirinui.  p.  251 

Aft.  Eye KDialliT.ltoein head. 

rfd.  Eye  lancer,  1.3  In  head;  tm out  shorter, -i.'JS  in  head .JIammcai.  p. -261 

an,  Sralea  In  lateral  line  [ewer  than  40  (31  to  37). 

e.  Body  comparatively  slender,  depth  about  -I  In  length,  head  3.S:  scales  35 eamoemis,  p.  263 

ee.  Body  deeper,  depth  about  Sin  length;  head  longer,  3  in  length;  sealeaSI lOiilcoicnnt,  p, -264 
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ISl.  MuUoide»auriaainma(ForekAI).     "Wetf;"   "HVieufct."     Fig.  103. 

Heail  3.6  in  length;  ilf[)tli  3.(>;  eye  3.6  in  hea<t;  snout  3.1;  intemrbital  3;  maxillary  3;  fhorUsl 
diatant'e  betw<^e[i  nmxillary  anil  eye  1. 67  in  luiiKitudinal  iliameter  of  eye;  D.  vii-9,  longent  dorsal  Hpine 
1.4  in  hea<l;  A.  T,  longeBt  anal  ray  2  in  heutl;  Hcales  3-tO-4S,  42  ]Kir<?e;  Ki'lrakerB  24 -f  6,  tlie  long««t  2.5 
in  eye,  serrate,  tlioxe  on  lniifcer  limb  l>eeuniin)(  ^hort  and  blunt. 

Bo<ly  iiblun^,  u>niprei*K.>d,  deep«-i4  throi^li  anterior  iMHe  of  epinouH  doreal;  head  Diodentte,  coni- 
IiretMiil,  Ibj  upper  iinilile  not  trtraitc'it.  t'l*^  line>>ei»KBliKiitlyeoiiuiveaboveeyc)<,  the  part  anterior  tonoa- 
trilB  rather  i<ti-cii;§nuutbhint;  lowerjawBliKhtly  included;  mouth  rathersinall  but  ohlic|ue;  tongue  short, 
rounded  anteriorly,  not  broad,  thick,  nor  frt-e  aiitoriorly;  t«eth  in  a  villiforni  band  in  eaeh  jaw; 
maxillary  1.3  in  snout,  not  <]iiite  reai'liiiifc  anterior  eilfie  of  orbit,  rather  large,  covered  anteriorly 
by  a  Hheatli;  eye  moderate,  hi|ch,  meilian;  ailii>oHe  eyelid  alJicht,  not  nearly  halfway  to  pupil  ante- 
riorly; barl)elKreai'hiii|ito|x«terioreiIi.'eot  preoi>ercle:  p^=eudobrauchia^  well  developed;  Bpinouadorsal 
high,  ils  posterior  edfte  nearly  (nnu^te,  its  liase  equal  tn  lonpeBt  spine,  distance  (rom  anterior  base  to 
tip  of  snout  equaling  distance  (nmi  anterior  base  across  Ixxly  to  anterior  base  of  anal;  soft  doreal 
slit^litly  concave;  caudal  deeply  forkeil;  anal  similar  tu  soft  dorsal,  inserted  slightly  behind  it;  ventrals 


reaching  slightly  l)eyond  pectoral,  the  rays  equal  in  length,  and  equal  to  longest  dorail  spine;  lateral 
line  concurrent  with  tlie  Iwck;  f^Tilew  large,  sltKhtly  ctenoid;  entire  body  and  head  scaly. 

Color  in  life,  up|ier  half  of  beaii,  najm  and  back  roxy  reti,  richest  on  liead;  lower  half  of  head 
white  with  very  light  rosy  wash;  siilc  with  a  jiale yellow  band  a  si'ale  wide,  from  eye  to  base  of  I'amlal, 
most  di.'itinct  anleriorly;  lower  Iwo-thinls  of  side  white,  with  a  light  rosy  wash;  Sns  all  pale  rosy, 
except  [lei'toral,  which  hasut'light  ienion-yellow  wash;  iris  white  with  narrow  inner  rosy  ring.  Color 
in  alcohol,  duiiky  ^i^^'  ''"^  ""  )mle,  exce]>t  sliglit  inilicationx  of  blaiJi  on  upper  iHisterior  edge  of 
dorsal  spines.  This  deHcription  liai^il  chiefly  on  No.  02986,  an  example  8.5  Inches  long,  from 
llonolnlu. 

Another  sfiecimen,  No,  0:M7»,  from  llilo,  had  in  hfe  back  violet  re<l  with  some  slight  yellowish 
edging  to  siales;  a  bnmd  yellow  stripe  from  eye  to  liase  of  caudal;  a  yellow  Streak  horizontally  l>elow 
eye;  lower  |«rt  of  side  pale  rosy;  Imrbels  white;  fins  all  light  orange,  rosy  and  golden  shaded,  without 
marking;  first  dorsal  darki>st;  iris  red. 

The  collection  cmtainsKotherexaniples  from  Honolulu  and  4  from  Hilo.  We  have  also  examined 
a  specimen  10  inches  long,  collecteil  by  Dr.  Jenkins  at  Ilouoluhi,  and  others  obtained  at  that  place 
by  the  AlUiirons. 

This  lish  is  rather  common  in  the  market  of  Honolulu,  being  taken  inside  the  reef.  The  28 
specimens  we  have  are  'i.'2r>  to  14  inches  long. 
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VkUuI  aunjtnmnta  FonkU,  Dewripl.  Antmal.,  30,  I77A.  Djldda.  Arabia. 

MoUutfamliiKaliHi  Lac^pMe,  Htxt.  N«I.  Pnlw..  111.  4(«.  1X01.  lie  dc  FrancE. 

Mulliit  aHTfBfillalut  ahaw.  iSeiicml  Znol..  IV,  61S.  ISOft.  lodUn  Seaa, 

I'peatm  jlaeoliueatut.  Cuvieijt  Valcncli.'nne«,  Uisl.  Nat,  PoL<«.,  Ill,  4M,  I)>?9  (Tic  i>>  Fnnrr,  [tourtHin.  Dnuron.  Bornbrmi. 

Masuub). 
['pnnu  a^foHinu  Cuvier  A  ValeDclcnncs.  Htsl.  KhC.  I>«I«!i,,  Hi.  4.'i9.  IKta,  Trinquemalo.  Csylon. 
(*;inif'u  aHr(IIaiRm<i.  Cuvier.1:  VHleiu-ienncii,  Hint.  NitL,  PuisH.,  111.  Ilil.  IKW  (K«d  Si'a). 
IlyprneiuJIaiiillnratm.  Cantor.  Cnl.  Malay.  Pish.,  3S.  IKAO  (Sen  uf  llllantcl. 
Mtillal-UijIanaintalvM,  BUvker.  N'al.  T1}dii.  Ned.  loA..  111.  IHRt,  fi»7  (Wahla). 
MHtloblri  zeifioHleiw.  Bleclier.  Act.  Sw.  Scl.  Irrt,  Ncert..  VI,  IHW.  «. 
jruflOidr«niir>:«amma.  KluniiiiKer,  \>rh.  Zool.  Bot.  Un.  Wicn.  IKn\T'ie;  Hldndni-liner.  DonliK,  Ak,  Wlw.  Wicn,  LXX.  1900, 

48ft  {Laysan;  Hoiiolulul;  JenkfiH,  Bull.  V.  8.  FWi  C'omm.,  XXII,  19W  (M*pl.  aa.  I1I03>,  1M  (Honolulu);  Snyrter,  op. 

cit.  (JsQ.  19,  IB04).  ftSJ  (Honolulu). 

192.  Hulloides  erythrinoe  KlunzinFfer. 

Head  3.5  in  length;  (lepth  3.75;  vye  3.33  in  iiead;  scales  42  or  43;  eye  large,  .66  of  snout,  equaling 
the  length  of  pofltorhital  part  of  head  anil  somewhat  more  than  the  width  of  int«rorl>ital;  l>arl)el 
reaching  to  under fiosterior  edge  of  preo|>ercle;  lirrtt  and  !«erond  doraul  epinetn  oF  equal  length,  flexible, 
.75  as  high  as  head.  Color  in  life,  <leep  ru»;e-red,  liack.  darker;  h  broad  golden  band  from  eye  along 
middle  of  body  to  caudal;  oblique  yellow  lines;  Una  scarlet  to  orange-red.  Keconle<l  frotii  lAysan 
Island  by  Kteindai:hner;  not  seen  by  ae. 

MuOobUt  ruf»T.  Klunilngcr.  Verh,  Zool.  Bot.  <i«t.  WIen,  IHTO,  V13  (Red  Svai:  not  ol  Lai^pMe, 
rHuUmilnJIa'-nlineatuii.  Kner,  Rels.  Novarn.  Zool,  In  ZoolotHnther.  1.  IMS.  89  (AuH(ralla);  not  of  lic*p*de. 
MuUobtf'  erythfiaiu  Klunzln^ier.  Fische  de»  rotheu  Meeres,  1,  W,  mn.  Red  Sea;  SUiudaclincr.  Denks.  Ak.  Wlw.  Wipn. 
LXX.  1900,  4)t6  (UiyBBn). 

193.  Hulloides  pflu^ri  St«indBchner. 

Head  3.6  in  length;  depth  3.6;  eye  6  in  head;  snout  1.9;  maxillary  2.6;  interorbltal  2.9;  preor- 
bital  .3.8;  II.  vii-i,  8;  A.  i,  6;  scales  3-^0-7. 

Bo<l\  mo<leratet\  slender,  not  greatly  arched;  head  large;  snout  long,  slightly  decurved;  mouth 
moderate,  ahghlly  coa\ex;  maxillary  not  reaching  front  of  orbit;  teeth  on  jaws  in  villiform  bands, 
none  on  palatines,  eje  small,  high  up;  Interorbital  H|iace  broad,  convex;  preorbital  obliijue;  scales 
dee[ier  than  long,  moilerately  firm;  lateral  line  following  i-onlour  of  back,  the  jmre^s  with  few 
bramhes,  origin  of  spinous  dorsal  posterior  to  base  ol  i)cctoral,  lei^h  of  longest  dorsal  ray  1.8  in 
head,  !«!%  of  spinous  dorsal  1.25  in  longest  ray,  and  slightly  greater  than  interdorsal  epace,  the  latter 
being  equal  to  hose  of  soft  dorsal. 

Color  in  life,  boily,  head,  an<l  bar1)elH  uniform  bright  red;  clorsals,  ventrals,  and  pei'toral  re<l, 
with  tinge  of  yellow;  caudal  reil  but  with  yellow  preiiominating;  no  yellow  lateral  l)and  and  ni)  blue 
spot  on  side  below  spinous  dorsal.  Color  in  spirits,  uniform  dusky  olivaceous  and  yellowish,  with 
blotchinge  of  rosy  on  bead  and  lower  part  of  side. 

This  species  does  not  appear  to  Ix?  common,  as  only  2  examples  were  secured  by  us,  No.  OS.'iSfl, 
TA  inches  long,  on  August  4,  1901,  and  No.  04113,  21  inches  long,  both  from  the  market  at  Himolulii. 

These  spei'imens  seem  close  to  what  we  have  called  .W.  mmonii'tt,,  but  differ  in  having  40  instead 
of  35  scales  in  the  lateral  line,  and  in  the  uniform  red  coloration,  there  l)eingno  evidence  of  a  yellowish 
lateral  band  as  in  the  other  species.  These  specimens  can  not  lie  -If.  ximiieiung  liecause  ol  the  absence 
of  a  black  lateral  Sffot.  Tliey  do  not  seem  to  be  M.  preorhitallt  beiause  of  the  smaller  si'ales  and 
different  coloration.  They  are  not  .If.  ruber  l<n/(Arij?i«)a»descril>ed  by  tjiinther  in  Fischeder  Siidsee. 
beiauxe  of  Ihe  much  lar^r  eye  and  the  presence  of  yellow  bands  in  the  latter  species,  which  is  also 
said  to  have  no  yellow  on  the  tins. 
ifua«Ji«pj(u,>rrJgieindarKncr.  DcnkH.  Ak.  \Vl!«.  WIen.  LXX,  1900, -IH.'i,  plalc  3,  Ds.  4,  Honolulu. 

194.  Mulloidee  flammeus  Jordan  &  Everroann.     "  Weke  uUi  ula."    Fig.  104. 

Head  3.6  in  length;  depth  4;  eye 4.3  in  head;  snont2.25;  interorbital  3.5;  maxillary  2.6;  mandible 
2.1;  fhortest  distance  from  eye  to  upper  edge  of  maxillary  I  in  eye;  D.  vii-9,  longest  dorsal  spine  1.75 
in  head,  longest  dorsal  ray  2.6;  A.  7,  longest  ray  2.7;  scales  3-41-6;  pectoral  1.5;  ventral  1.4. 


,GoogIe 


252  BULLETIN   OF   THE    UNITED   STATES   FI8H    COMMISSION. 

Body  oblonit,  not  much  compressed ;  head  heavy,  broad,  the  interorbital  space  broad  and  slightly 
convex;  snout  rather  long  and  ijohiteil,  in.tahrupllydecurved;  mouth  rather  large,  somewhat  obhque, 
the  lower  jaw  but  slightly  included;  maxillary  Ijroad,  slippiii^;  for  niout  of  ite  length  under  the  thin 
preorbitit),  it«  tip  not  reaching  orbit  by  diamelt^r  uF  jiupil;  eye  rather  large,  bif;h,  elightly  posU>rior; 
gillrakers  18  f  7,  the  longest  about  2  in  eye,  serrate;  oiwrcular  spine  olwcure  in  adult,  more  plainly 
developed  in  tlie  young;  origin  of  dorsal  a  little  nearer  posterior  base  of  soft  dorsal  than  tip  of  snout; 
distance  between  dontals  consiilerably  lees  than  nnout,  aboul  2.6  in  head ;  anal  similar  to  soft  doruat, 
iia  origin  somewhat  more  piwterior;  ventrais  rather  long,  reaching  slightly  beyond  tip  of  pectoral; 
caudal  deeply  forked,  the  lobea  ec]ual,  about  1.2  in  head. 

Color  in  life  (field  No.  03J59),  bright  rime-red,  with  5  broad  croesbands  of  darker  clear  rose, 
which  vanixhee  very  soon  after  death;  a  very  faint  yellow  lateral  streak,  with  yellow  shadeit  on  scales 
below;  lower  side  oE  head  rose,  snout  and  li{)s  very  red;  2  wavy  golden  streaks  from  Ih-Iow  eye  to 
ai^le  of  mouth,  lower  conapiciioue;  lirst  dorsal  clear  red;  second  dor^I  deep  re<l  on  the  lower  half, 
fading  above;  I'audal  deep  re<l  at  ha«',  failing  outwiinl;  anal  pink,  pectoral  light  yellow;  ventral 
creamy  red;  barbels  red,  paler  to wani  lip;  iris  silvery. 

A  coli>r  iiole  on  specimens  Itearing  field  Nos.  03054  anil  O30.'i5  says  (hat  they  were  rosy  in  life. 

Color  ill  alcohol,  |>ale  dirty  olivaceous  al>ove,  yellowish  white  on  sides  and  Itelly;  head  yelluwish 
olive  above,  pale  on  cheek  and  l>elow;  a  yeltowieh  bund  from  snout  under  eye;  fins  all  colorless,  the 


Fi<i.  IIM.— .1/i£«ii^i('</l(Unni'«s  Jorilan  &  Bvermanii;  from  the  lyp«. 

spinous  dorsal  slightly  dusky,  all  with  slight  yellowish  tinge;  venlrals  with  the  middle  membranes 
blackish.  Smaller  examples  sliow  considerable  rosy  on  tlie  sides,  indicating  that  the  fish  in  life  was 
probably  red  or  rosy  in  color. 

This  H|iecies  somewhat  resembles  }tulhidi-s  auriftamma,  from  which  it  differs  in  (he  smaller  eye, 
larger,  more  oblique  mouth,  longer  maxillary,  the  longer  less  decurved,  more  jiointed  Bnou[,  and  fewer 
gillrakere.  It  I)eare  suiiie  resemliinnce  to  -Y.  iittugeri,  but  has  the  eye  larger  and  the  snout  longer  and 
more  pointed.  Coui|iareil  with  M.  winioi'njt'n,  it  has  a  mucli  larger  and  inor(>  oblique  inou(h,  and  a 
consiileraiity  longer  maxillary,  as  well  aK  a  different  coloration.  It  does  not  agree  with  any  of  the 
plates  of  Day,  (iL"m(her,  or  Bleeker,  nor  witli  any  curreni  dewriptions.  In  life  ibi  l>and<il  coloration 
gives  it  a  verj'  handsome  appearance.     It  is  found  in  dee|)er  water  tlian  most  of  the  other  sjiecies. 

.V.,jf(iniMtri(i' seems  to  lie  fairly  abundant,  and  is  repre8(;nte<l  in  our  collections  by  9  specimens  from 
Honolulu,  Hilo,  and  Kailua,  ranging  fmm  H  to  II. 2-)  inches  long. 

Mulloidri  fi-im7arit' JonWn  &  Kvi-rmimii,  Bull.  V.  S.  Fifh  Comm..  X.XII.  1UU2  (Apr.  11.  1903).  1W,  Kaitiia;  Snyder,  op.  gLl. 
(Jan.  1»,  I9U4).  fi-JT  (I'uaku  Bsf,  UawaliJ. 
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196.  Mulloides  samoensis  Uiinther.     "Wcke;"  ''Wekea'a."    Fig.  105. 

Head  it.5  in  length;  depth  4;  eye  4  in  lic^l;  snout  '2,'i&;  interorbitAl  3.2;  maiillary  ii.4,  Hhorteet 
[listance  between  iiiaxillar)'  and  edge  i>f  eye  1.25  or  tens  in  eye;  D.  rti-t),  lonjfest  Kpine  1.5  in  heiul; 
.k.  7,  longext  ray  2.n  in  head;  jtectoral  1.5;  ventral  l.t>;  HcaleH  It-35-ti,  37  )>oreti;  gillrakem  18  t  7. 

Body  ol>long,  coinpreetwid,  tleepent  through  anterior  t>as<e  of  BpinoUN  ilorBal;  head  modente, 
rompreHHuc),  thf  profile  evenly  arched  from  anterior  Imtte  ot  epinouK  dorBal  to  tip  of  enout;  anout  bluntly 
piiiiil«it:  lower  jaw  included;  moutli  xniall.  tiliiclitly  (il>lii|ue;  loncue  Hliort,  rounded  aiileriorly,  not 
l)rua<i  or  thick  an<l  not  free  anteriorly;  It^th  in  a  vilUfonn  band  in  each  jaw,  no  tet^tli  on  viimer  or 
lialatinee;  maxillary  short,  1.5  in  snout,  maxillary  broad,  Klijipint'  under  a  nhcath  for  more  than  half 
itH  length;  eye  moderate,  high,  slightly  posterior,  adipowe  lid  noniewhat  dHveloiwil;  l)ar))elii  reiwh- 
ing  gill-opening,  1.5  in  head;  p(ieiidobrant'hiii>  well  ■leve1o|>e<l;  longest  giliraben'  [learly  equal  to 
diameter  of  pupil,  finely  serrate,  the  lant  5  or  (I  <in  longer  limb  very  blunt  and  i<hort;  KpinouB  dorsal 
high,  posterior  ed^e  nearly  truncate,  Its  IwHe  eijual  to  highest  xpine;  origin  of  Hpinouv  dorsal  midway 
between  tip  of  snout  and  cingin  of  anal  measured  acrotw  Uuly;  clixtance  lietween  dorsals  1.1'5  in 
snout  or  slightly  leas  than  l>use  of  soft  dorsal;  dorsal  flightly  <^)ii<'ave;  caudal  deeply  forked;  anal 
similar  to  soft  dorsal,  inserted  slightly  behind  il;  ventrals  reai'hing  clightly  L)eyoud  pe<ti)ral8,  the  rays 
equal  in  length,  these  slightly  less  than  longest  Hpiiioiis  ilonul;  lateral  line  concurrent  with  dontal 
outline;  scales  lai^,  finely  ctenoid;  entire  body  and  head  ^caly. 


Flo.  lO^—llulJohlfiiamofnniafiBltiei:  ultc r  (iriiillier. 

Color  in  alcohol,  above  hluish-olivaceous,  the  sides  l>ec-oining  yellowii'h  white;  bonlers  of  the 
Hi'alefl  dusky;  under  iwrts  white,  a  yellowish  line  under  eye;  preojwrcular  edge  yellowish;  an  obscure 
darkish  blotch  sometimes  present  on  ini<lille  of  side  under  spinous  dorsal;  fins  all  pale,  colorless. 

Color  in  life  (No.  02987),  back  greenish  olive;  middle  of  side  with  a  broad  (one  scale)  ]>ale  yel- 
low band  from  eye  to  cautlal  |ie<lun(-le,  where  it  gradually  fades  out;  cheek  with  2  or  3  faint  yellow 
lines;  side  tielow  yellow  baud  white  with  2  very  faint  yellow  linei',  U-lly  whit*i;  fins  all  whitish,  the 
ejunoiw  <li>rsal  yellow  on  anterior  part;  soft  dornal  and  caudal  washeil  with  yellow. 

A  young  example  from  Ililohad  l>oily  greenish  olive,  with  a  broad  golden  stripe  which  is  blackish 
in  lite;  a  ijuadrate  black  sjmt  nnder  first  ilorsal;  lower  fins  and  barl(el8  white  like  lielly;  upper  flns 
pale  olive;  no  trace  of  red  on  bo<ly  in  lite. 

This  Hjiei'ies  is  very  abundant  inside  the  reefs  of  Oahu,  and  in  bays  between  the  rocky  promontories 
about  Hilo,  lieing  often  taken  for  bait,  but  it  is  known  only  from  the  Hawaiian  Islands  and  Samoa. 
Our  collections  contain  a  fine  series  of  152  specimens,  from  3  to  13  inches  long. 

irBUoidnmnorHofiUilntlier.  Flsrbe  der  SiiOaee,  III.  .ST,  pi.  43,  Hg.  H.  INT4.  Apia:  Jeii kins.  Bull.  U.  t«.  FInh  (knum..  XXIl, 
l«02<9ep[.  23. 1908).  453  (Honolulu):  Snyder.  o|<.  ell.  (Jan.  19.  IWt),  .-iJ?  (Honululu). 
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196.  MulloidM  Tuucolmuia  (Cnvier  &  Valenciennes). 

lleaA  3.ft  (4.75)  in  lenttlli;  depth  4.3ii  (5.25);  1>.  viii-i,  H;  A.  n,  H;  Kcalni 2.5-3e-a 
Bih))'  mltier  nlender;  ventral  nutline  al[ii<K--t  w  mucli  (;urv<Hl  an  tlDraal:  profile  KPntly  and  nearly 
evenly  curved  from  nnout  ti>  tirnt  cli>rKal  tin;  caatla]  peduncle  taiierin);  evenly  from  diynal  anil  anal  t^i 
the  caudal  lln.  anil  nearly  djiialinf;  len^tli  of  head,  ilx  li-acl  <|fptli  2.'Xi  in  iia  li>n)clti:  xnout 
short,  hluntifh,  ^.T5  in  heail;  mmith  Hinall,  maxillary  reachincf  iHiKlerior  noxtril,  Z.8  in  hea>l;  the 
bands  of  villiriirm  tt<eth  very  narrow;  in  front  2  HerieM  in  eatli  juw,  on  tin*  cideB  only  one;  eye  large, 
1.25  in  snout,  ;t.5  in  heail;  inten)rl>ital  H|)ace  moileraU-ly  mnvex,  3  in  head;  upright  linili  of  pruo- 
[lerclp  Htreighl;  o|>en'ular  sjiine  niiiall;  (tillrabeni  iilenil<!r,  2.5  in  niaxLllary,  7  in  lieail,  al)out  25  on 
lower  linih  uf  arch;  liarlwlR  1.61)  in  heail,  extendin);  lieyomi  jKoileriiir  margin  of  eye;  scalex  moderate, 
cleiiolil;  pnM)rl>ital  smooth;  dorsal  11ns  nxHlerate;  apines  of  Unit  dorsal  rather  weuk,  depiexsible  into 
a  Kr<H>ve;  HrKt  spine  very  minute,  second  and  thinl  longest,  l.3;t  in  heail,  those  folio  whig  evenly 
decreasing  in  height  t4>  the  eighth  tipine,  which  is  3  in  head ;  first  ray  of  seiiind  dorsal  fin  unhranched, 
showing  nu  articulatioiiH,  having  the  ap|ieanui<-e  of  a  true  spine,  slightly  shorter  than  laft  >«>ft  ray,  4 
in  head;  seinrnd  articnlate  ray  containeil  l.H  limes  in  the  hit!hest  iloreal  spine;  i-auda)  well  forked,  ila 
lungesl  rays  1.25  in  head;  anal  wilh  2  spines,  the  flrst  of  which  is  very  minute,  otherwise  similar  to 
soft  liorsal,  though  a  very  Utile  higher;  i>ei'torals  1.6  in  head;  ventrals  l.'S'i  in  head;  air-bladder  mod- 
erate; iNriloneum  black. 

Color  in  spirid',  grayish  green  altove  lateral  line,  tighter  l>elow,  with  yellow  metallic  luster: 
minute  lilack  piinctulationit  on  males  alxtve  lateral  line,  none  1>eliiw. 

rpniriio  ivuieubniii  Cuvler  ii  ViilviiPleniiea.  Hbt.  Nat.  Fotit.,  VII,  fal.  1W1.  VnaiEoIo:  Rmitli  &  Swain.  I^h*.  V.  S.  N«t. 
Miu..  V,  IKfTJ,  131  iJiihiiMun  l>lHn<l). 

JfHitoiVrraruiiiruf'wiu'.  Blceker.  NuI.TlJila.  Ked.  Inil.,IV.  IN.U  QDI  <Temal€K  'IUnllivr,r-at..I.  4<M,  I'l^  (M^suf  Tenuleand 
Vunli-nlni;  Blu-ler,  Eiiiim,  Spw.  Plw,  Arehip,  Indic',,  S9.  la-.«  limUH-cinlyi:  Klpckrr.  CflnHiH-ct,  Hprcv  PbK..6mtk\- 
nmliera.  Temalt.  Arrlilp.  Molmi-s:  nameiinlyl:  BiiTki-r,  Ri'vti-tnii  MulUilrtiw,  1-1,  1s7J  aemuU':  Saiiglr). 

Oeani  140.  PBBODITPSHEIIS  Sleeker.     Tbe  Ooat-FiilieB. 

Body  oblong,  compressed:  mouth  moilerate,  nearly  horizontal,  low,  the  jawaaubequal;  eye  large, 
high,  posterior;  o)>eri-le  short,  divp,  with  a  |H)Sterior  spine;  Isith  jawN  witli  rather  strong  unequal 
teeth,  in  1  or  2  series  in  each  jaw;  no  teeth  on  vomer  or  |ialatines;  lips  well  developetl;  the  iKine  which 
forms  a  hook  ovcrthe  maxillary  lessdevelo]>eil  than  in  Miitliii-;  interorhital  space concaveand  narrow; 
opercle  ending  in  I  spine;  liarlN-ls  nearly  aa  long  as  heail;  »'ale8  very  large,  somewhat  ctenoid; 
lateral  line  i-uiitinuoim,  itH  tulMw  ramifyitig  on  each  iK«1e;  head  covereil  with  large  xcaleii;  first  dorsal 
with  al>oul  7  spinen;  anal  with  2,  the  first  very  short;  caudal  Bn  forked,  SpecieH  iiuuierous  in  the 
tropical  seaH, 

F«niihf|»7>rii«BI«-lier,  Pi>l».  (MrildiiilliH'.  Jnn..  INS^  in  Verh.  UollanJin-li.    Miuta.  Wtt.  Hur..  XVIII.  66.  IM3  fprayeuHi]. 
Fami/twv  Bltvker,  Ned.  Tljdn.  Dirrk..    I,   Itwl,  JSi  (I>ninu  barbenHu);   Bleeter,  Verb.  K<ni.  Ak.  Wvt.,  XV,  ltn&. 

Ri-vlHiun  Mul1i>ld«<.  IT  (6arftrn'n»i'). 
Cprnnu  Werkw.  flra  muricled  to  hi/oK-lulHf:  not  ol  Tuvier, 
MuUliininuTi*  Vury.  Kynnisiit.  II,  HOT.  IMiH  <manilalu»). 
Brarhpmidlm  Blivkrr.  ArrhiT  Nvvrl,.  XI.  33a,  IH'H  iMnoptfuKi. 
a.  Kyi.'i'niiill,  fiorinoieinheMl. 
Ii.  Body  lung,  UticiinK-  Imrk.  I'viulilcnitily  i-li-vnlnl.  wittmut  alWrtialtiiK  bandK  ol  pole  rosy  and  darker  red;  pectoral 

piirpliKh  rrdoriluLJ  nwy. .ehrjnuTj/<lT'*«.  p.  '255 

bb.  Body  rallier  NhiiM  and  deep,  IDltch  ruaiprvHaed,  wilh  allEmHlliig  hanila  ul  pale  rosy  and   darker  nil;  ixi'lonlti 

yellow malKfoKiattK.  I>.  lot 

aa.  Eje  larxer.  lew  llwn  H  In  )iud. 
c.  Eye  nioderatc,  .1  nr  mure  In  bead. 
d.  Barbels  lutiK.  rcachliiit  lu  or  tHfiiiiil  nill-npeningH. 

r.  Body  xleniler.  not  greatly  onnpniMHl,  depth  about  U.4:  barbelx  gulden rhrnHMtmtii,  p.  K8 

(T.  Body  Bhortand  stoul.  piiiiiddiTslily  cinnpre»B«t,  depth  about  .1;  Ijarhels  blaeklsh fejftinriVUm.  p,  2M 

**.  Barlieln  ncil  reai-hintt  |clll-i)[ieniii([«. 

/.  Bisly  nibiiHl.  depth  about  ».fiii  in  liilal  length. 

;;.  Ili'ad  comparatively  Hhort.alwiit^aMn  length  l<i  ImwoI  I'Budal:  »eale»ai rmwifnftrit,  p,  2M 

:m.  lleadluiiKer.  3inlennlhlobB«-of™iidi.l;  m-u1h.;W  j*"fuWijw.u.  p.  MO 

X/.  Hody  rather  tlumler.  4.75  Ui!^  in  liiUI  length JmHreulut.  p.  XI 

•X.  Kye  lew  than  ,■.  in  head. 

Ut.  Body  ralber  slender,  about  4.33  in  li'iigihbi  haw  ol  caudal;  eye  larger,  3..i  In  head preortUalH.p.3ei 
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197.  Pseudupeneus  chry>erydr08  (Jjuv|)wlt>).     "MtMinii  ken."     Fin.  106. 

Head  .1.25  in  leiigtii;  ilepth  .t.T;  f>ye6..5  in  lieoil,  in  nnout  :{..'>;  Hiioiit  l.!l;  inti-mriiitiil  :t.5;  maxillary 
'2A,  maxillary  to  eye  4.3,  or  1.75  times  eye;  I),  viil-fl;  A.  7;  wiales  il-^fO-fi;  limjfed  ilnrMal  Hpiiie  \.h  in 
heail,  longest  ray  2.6;  longest  anal  ray  2.3;  jM-etoral  I.!);  ventral  1.4;  iliHani-e  lielween  ilomali  4.4 
in  head  or  2  in  base  of  xiiinoun  iloraal  ur  \M  in  that  of  nift  dorwil. 

Body  long,  tapering  poxteriorly;  back  coriBideralily  elevated,  the  proDIp  riHin);  in  a  t^traiRlit  line 
[roni  Hiioiit  to  occiput,  thence  gently  curveil  to  origin  of  Hjiinniix  dorxal,  from  nliich  [Hiint  it  deHceiKls 
in  an  approximately  straight  tine  to  <-aiidal  |ie<litni'le;  ventral  outline  nearly  Htraiglil.  the  tix»  of  the 
body  much  Iwlow  median  line;  heail  rather  large,  ci'inim-Hswl;  interorliital  wpai*  mmit^ralely  broad, 
very  convex;  snout  long  anit  bluntly  pointetl;  mouth  very  h>w,  niiiderate  in  size,  someuhat  »blii|ue; 
lower  jaw  t<lightly  Included;  maxillary  very  broa<l  at  tip,  the  upper  tilge  run'eil  upnanl;  eye  siuull.  In 
posterior  half  of  heail;  teeth  on  lH>th  jawf,  rather  large,  none  on  vomer  or  [nlatiiie?';  liarlielM  long, 
nearly  eiinating  bead  and  juDt  reachini;  liam-  of  ventralsi  llni<  mmlerute.  origin  of  HpinoUH  dorHul  a  little 
nearer  pcwterior  base  of  soft  dorsal  llian  tip  of  snout;  dintance  l)etwccn  origins  of  dorwals  ctjual  to  dis- 
tance from  snout  to  edge  of  jireopercle;  caiulal  mo<lerately  forki-d,  li>lH9itH|ual,  length  sligbtly  lew  than 
distan<'e  Ix'twcen  origins  of  domain;  gillmkers  20  '<  7,  serrate,  lungefl  two-tliinis  <liaineter  of  eye,  last 
few  on  each  limb  short  and  blunt,  merely  nidimenlH;  scales  large,  Umi,  de<'|)er  than  broad,  the  mar- 


Fio.  \Q6.—I'iii}fliii>mrvrrliryirr)i4Tot  (Ijif^pMi'). 

gins  finely  toothed;  lateral  line  following  eurve  of  Imck,  the  tHire»i  each  wilh  D  to  6  branchefi:  8  scale* 
between  doival  fins,  3  rows  on  cheek;  a  series  of  long  mucous  canals  extending  downward  froiu  eye 
and  forward  avroas  snout  to  maxillary,  these  pnifuitely  branched  anteriorly.  The  alH>ve  descriiition 
baaed  chiefly  on  a  specimen  {No.  (KtSiiO)  12  inches  long,  from  Honolulu. 

Color  in  life  (No.  02il2())  dark  leailen  purple  shwieil  with  re<l  on  side;  nape  yellowish;  a  large 
coDs|)ictious  orange-yellow  blotch  on  caudal  pedun<'le  aliove;  violet  strljies  radiatiiig  from  eye,  with 
orange  and  olive-yellow  inlcrspaees;  cheek  wilh  bluish  and  yellowish  strliies,  iris  reil  with  yellow 
ring;  barbelH  grayish,  dusky  at  base,  the  tips  yellow;  flns  all  lilue-hlack ;  iH>ft  dorsal  and  anal  with 
sky-blue  streaks  between  rays,  then  turning  obliquely  ti]>wurd  and  l)ackwaril.  olive  Hhades  between 
tlie  blue  streaks;  first  iloreal  bla<'kiMh  blue,  with  violet  lietWH'n  the  rays;  pectoral  blackish  at  theliase, 
the  tip  purplish-red;  ventrals  bhie-hlack,  paler  than  caudal.  Sjiecimen  No,  0342.^>  v,a»  in  life  very  ilark 
brown;  each  siale  dark  blue  at  Im;*,  golden  "in  (loslerior  jmrlion;  blue  lines  radiating  from  eye,  with 
Kolden  interMpaceij;  side  of  head  with  blue  anil  goklen  line!^;  ilorsals  and  ventrals  very  dark,  with 
golden  markings  on  membranes;  |>ectnral  light  rosy;  anal  erosseil  by  golden  Itands  parallel  with  lH>ly; 
oaudal  nearly  black,  an  orange  sa<l<lle  on  upjHT  side  of  caudal  peduncle. 
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No.  OltUW  (sniiiewliat  fa<l(Hl),  fmin  ITiinolitlu,  7  ii)<'li«fl  long,  in  life  wan  iiurptish  oiivaceiius;  up|ier 
parte  liarker,  lower  partt<  pjileiit;  2  short  liliie  lines  alwvc  eye,  3  jialer  l)luf  unes  extt-ndinK  luu-kwartl 
from  eye  to  inwterior  eil^e  of  o|)er<'li!,  'i  aiitiilar  lines  exk'ndiuf;  forwanl  frurii  i^ye,  the  lower  one  lunj^eMl, 
all  thew'  M-i>arate(l  by  t)raw>y  yellow  lintw  <i(  similar  wiilth  and  Ieii)rth,  n  bnuHy  yellow  line  from  upper 
end  tit  premaxillary  to  lower  eilf^  of  eye,  when;  it  if  elightly  interru)iUil  by  blue,  tlien  cimtiiiuinic 
a(-n)t«t  opcrcle;  Ixdow  lliis  a.  broader  bhiii'h  etrijie,  tielow  which  is  another  braHMy  yellow  one,  followed 
by  Ml  indiaUnet  blue  Btripe  and  tbat  by  a  faint  yellow  one  on  middle  of  ulieek;  tip  of  premaxillary 
bmasy;  aide  abov«  lateral  Ihie  with  2  nerieti  of  aniall  blue  Bi>otH;  below  lateral  line  2  or 'A  iiuliatincl 
(■eriefl  of  yellowixh  fpute,  thciiie  jiltunest  abov«  pei-toral;  rioh  retldieb  oran^t^  Hadille  on  anterior  portion 
of  caudal  jieduncle  reaehin);  lateral  line  on  earh  aide,  the  lower  Herieu  of  blue  npotf)  faintly  evident 
through  ilH  bafie;  ojiercle  mixed  {lurplixb,  braaiy,  bluinli,  and  browniiib,  edp'  liluisb  lielow.  brownieli 
above;  cpinouH  doraal  with  rays  purptich,  mernbranen  pale  dusky;  aoft  dnnuil  dark  purjilish  at  boM^, 
the  outer  third  with  alioul  5  rurveii  narrow  brawy  lineN,  Hejwrateil  by  siiiiilar  purplish  one«;  caudal 
dark  purjiliab;  anal  pale  purpliwh  with  aliotit  4  greenish  yellow  striiies;  pectoral  dull  rosy;  ventrals 
with  rays  pale  purplish  or  bluish,  membranes  slightly  yellowinh;  barlieln  grayiwh,  tiim  yellow;  iris 
yellow.  A  Rtteciiiien  (No.  (KMIifi)  from  IIiU>  had  in  life  the  ground-color  purplish  row  inelining  to  re<l 
rather  than  to  the  iiBiial  livid  purplish  lead-eiilor;  alH.iit  H  faint  violet  criniwon  streaks  aionfi  the  rows 
<if  wales,  these  streaks  wpfitated  by  orange  radiating  from  eye;  larlwls  fletlh^■olor,  then  livid  bluiiih,  . 
tlien  whitish;  back  of  tail  bright  golden  Hhaile<l  with  orangi-;  dorsal  Mviil  [mrplixh,  rays  violet;  seeoml 
dorsal  blackish  purple  at  liaee  with  oblique  striiiea  of  goblen  olive  on  violet  above;  caudal  dirty  violet, 
the  membranes  olive,  the  rays  violet;  anal  pale  violet  with  obliifue  streaks  of  golden  olive;  ventrals 
light  violet  and  olive;  |ientoral  re<ldish  Hiwb-color,  a  curved  darker  liar  at  bane;  iris  red.  Auother 
large  specimen  from  Hilo  in  life  was  very  bright  violet  gray  blue;  the  isudal  brilliant  blackish  violeL 

Color  in  t>iiirits  (No.  3850),  ilirty  white  or  light  olivai^eouH  on  bai'k  and  upper  part  of  fide;  lower 
part  of  side  and  lielly  clearer  white;  head  runty,  evidence  of  a  dark  liar  across  caudal  iiedunele  and 
one  under  soft  <loraal:  top  of  caudal  peduncle  with  a  large  white  area;  Bpinoiw  dorsal,  jieetoral  ami 
ventrals,  uniform  pale;  soft  doreal  [lale,  crosseil  byaliout  5  narrow  obligue  darker  liand:';  anal  similar, 
the  markings  more  oliseure;  cauilal  somewhat  yellowish. 

Color  in  spirits  of  another  example  (No.  02S20),  head  and  Itmly  rather  unifonn  olivai'eoun  brown, 
darkest  on  back,  palest  on  l)elly;  tip  of  snout  dark,  cheeks  somewhat  lighter;  <-aud»l  jieil uncle  ante- 
riorly with  a  targe  whit«  saddle;  dorval,  caudal,  and  anal  fins  all  blue-black;  ventrals  somewhat  jialer; 
pectorals  jmle. 

Ouf  <^itlection  contains  18  specitiicns  of  this  species  3  to  15  inches  long,  and  we  have  examineil  6 
eiiet'inLeiis  colle<:ted  by  Dr.  Jenkins  and  Ur.  WoimI.     Thif  s)ie<'ies  in  generally  abundant  in  the  markets, 
where  its  livid  purplish  colors  contrast  strongly  with  those  of  the  other  speeies. 
UaUiH  rkrinrrvilrOK  Lai^pMc.  Hlxl.  Nal.  Poln.,  Ill,  we.  1M)1.  He  dc  Fnocc. 
T  Keimnt  illMa  l«n?|><M«.  Hial.  Nal.  IMIic,  IV.  »U>t.  IMrj.  ns lecaUty. 
•  MhUm  nulialut  Hhaw,  <j«ienil  Zool..  VIK.  IH03.  nCtei  Jf.  rhryirrfli-oi.  IndUn  •«■. 
(l,.iifirtrftnoi(Tvrf"M.riivleriValeiidenn«.HlHl.  Nat.IMl*'.,  Ill,  470,  iw^dlerii;  Fnmee;  HawiiMnri  Lslanil!-:  Bourbou; 

r^ww  uHHiriruIofiia  Bennett,  I*!™-.  Committee  Zool.  K<>p.  Londoii  [ur  1S30,  60,  Hunritiui. 
lyn'-iuJurrHKUuKriD-Menevillv.  Icunog.  Ki^rie  Animal.  IV.  pi.  10.  Hg.  4.  IH»0-1IM4. 

rp'wiii'oriiciylvilatlDffkvr.  Act.  Hop.  Hi-I.  Inil.  Ni:-t>rl.,  1,  IKti,  4^  Manado;  <jtlnllier.  VM,.  I,  409,  lifla  l^caul  Manado.) 
JfH/Ju«.>/{HT(>ft«(i»i,  PlH>'lalr,  iriiilieiintZiinillMr.  41,  ISGiilZanzibHr;  Muurlilw:  S<'>>  n(  MniiacM) . 
ClMWatfkriim^hni;  OCiiMHrr.  Fiwhe  der Sfliisee,  III.  60,  |jI.  4.'i.  Hg.  A,  IM-'.  iPi.lyniwIol. 
Parupcurtui-i^ollomut.  Kleindachner,  llelltn.  Ak.  Wiiw.  Wt.ri.  l,::x,  1300,  IHU  (Hnni.li.ini:  iinlol  LaivpMe. 
rtrB./u/i™fn-  rUrgnrn^lmn,  Jpnkinit.  Bull.  U.  8.  Flub  Coram.,  XXll,  19H  (Sepl.  i*.  19W).  454  (Honolulu);  Snyder,  op,  eii. 
IjHii.ia,  IWH,,  rti7(H.mi.h.ln). 

198.  Paeudupeneua  multifasciatue  (Quny  &  Gaimard).     "Moiino."    Plate  XXll. 

Head  3.2  in  length;  depth  ;)..=>;  eye  «.2.'i  in  hca<l:  snout  1.8;  interorbital  3.7.'i;  ma.\illury  2,4, 
maxillary  to  eye  4.4;  IX  viii-9;  A.  7;  scales  :(-29-o. 

Boily  rather  short  and  deeji,  much  cornpresseil;  the  Imck  little  elevated,  the  ventral  <iutline  in.m- 
parativcly  straight;  head  rather  large;  snout  long  anil  prij'-i-linK;  mouth  large,  slightly  obliijue,  lower 
jaw  im-ludeil;  maxillary  very  broa-l  at  tip;  teeth  rather  large,  wide-set  in  a  single  row  in  eaih  jaw, 
none  on  vomer  ur  jialatineB;  eye  small,  in  |«jr=terior  half  of  heail;  barliels  long,  reaching  nearly  to 
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base  ot  ventrals,  1.25  in  heart  inlerorbital  space  high  anrt  very  convex;  opercular  epine  pmall,  flat; 
flnn  laT^,  interspace  betni'en  rtorHsln  t  greater  tlian  diampt<>r  of  eye;  orif^in  (if  spinous  rtorsal  nearer 
lost  dori<al  ray  than  snout  bv  a,  dixtance  etjual  to  tn'o-thinU  Hiameirr  of  eye;  lunjiieitt  dorxal  spine  1.4 
in  heart;  bat<e  of  fpinoiia  dorsal  1  5  in  lonifext  my:  Ihinl  doreal  ray  2  in  lonKii't  spine;  laj'l  rturwtl  ray 
much  pn>du<«d,  nearly  reaihin);  1>aHt  iif  caiirtal,  !.:{  in  loiiKest  dorsal  Hpine;  caudal  peilimcle  rather 
short,  w^roely  exi-eedrn^;  Rnoiit  anal  similar  to  iii>ft  dormi,  itx  oriitin  wimewhat  iHMieHor,  its  thinl  ray 
2  in  lon^eft  rtorsal  spine,  last  anal  ra)  pnxUiceil,  iiM  length  half  greati-r  than  that  ut  thinl  ray;  camlat 
morierately  forked,  Ihe  lobes  a  little  grealer  than  lonip-st  rturaal  spine;  pectoral  short,  about  l.S  in 
bead,  not  reaching  tijis  of  ventrals;  venlrals  longer,  1.2  in  heart,  their  tipit  not  reaching  orijcin  of  anal 
by  s  distance  slightly  greater  than  diameter  of  eye;  scales  large,  not  very  lirm,  the  eilges  fini-ly  and 
obscurely  ctenoid,  lateral  line  [uimllel  with  the  back,  the  (Hires  nut  numerously  brandieil,  (lie  branches 
numbering  fi  to  8. 

Color  in  lite,  boily  with  alt*.'rnating  ImikIs  of  iiale  rosy  red  and  darker  reil;  the  snout  and  head  to 
beyond  eye  smoky  reii,  then  a  broai!  dark  re<t  l«nd  covering  Isjrty  fnnii  eye  U>  origin  of  spinous  dorsal, 
this  with  some  black  blotches,  ;t  or  4  in  fnmt  ot  d<irBal,  one  on  humeral  region,  and  one  ou  salient 
angle  of  opercle,  a  pale  rert  l>an<I  as  broail  ae  bam'  ot  spinous  dorsal  around  tlie  iHsly  under  the  Iwne  of 
spinous  dorsal,  liehinrt  this  a  double  dark  red  baud  around  lK>dy  from  last  dorsal  sjiine  to  eighth  dorsal 
ray,  this  ban<l  with  nmch  black  alnive,  but  scarcely  any  lielow  lateral  line;  next  a  iiale  band  around 
anterior  enrt  of  caudal  pe<luncle  and  uriiler  lii)<t  ilorsal  ray,  followed  liy  a  rtark  band  around  midille  of 
caudal  peiiiincle;  posterior  i>art  of  caudal  peduncle  with  a  i«le  ring;  spinous  dorsal  r'isy  at  liane,  black 
on  riistal  |io  ■Hon,  a  little  yellowish  in  center;  soft  dorsal  greenish  yellow  at  liase,  Ihe  outer  three- fourths 
blackish,  with  5  or  6  narrow  pink  lines  parallel  with  the  Ixirder;  anal  similar,  the  pink  lines  brighter 
and  separated  by  olivaceous  lines;  pectoral  always  yellow,  rosy  on  bane  and  in  axil;  ventrals  rosy 
with  cross  lines  of  whitish,  the  anterior  Isinler  blackish;  <'«udal  dull  rosy,  edges  black. 

Other  examples  fnmi  llilo  were,  in  life,  det-p  roue  reil,  the  old  ones  Ui-oiuing  darker  or  'lark  pur- 
plish cherry-retl;  dark  bands  of  black  wilb  re<l  over  the  black;  pale  lianrt  uiirter  first  dorsal  whitish 
and  Hha<led  with  golden;  the  one  iintler  soft  (lorsal  similar  but  fainta'r;  scales  of  all  up))er  parts  veined 
with  deeper  red,  fiist  some  bright  reil  shartert  with  orange;  second  dorsal  black,  the  rays  red  with 
lon^tudinal  reil  streaks  alxive;  anal  blackish  atsive  with  longitudinal  Htreaks  aliove  and  irregular 
broad  lines  of  violet;  caudal  violet  reil,  the  outer  ray  violet  black  witli  a  slight  pale  edging;  pectoral 
goliien  orimson  at  liase;  ventrals  rtark  rert,  with  wavy  streaks  of  olive  and  violet;  barlx'lH  pink  with 
cream  colored  tiiw;  iris  warlet;  young  with,the  tii's  of  liarliels  bright  yellow. 

No.  (fittSN,  ayounginrtividual6.5  inches  long,  differs  niarke<lly  in  cidor.  It  showed  in  life  a  general 
color  of  rtirty  while  with  scarcely  a  trace^jf  n>sy;  iKsly  with  6  half-bars  of  black,  the  first  ai-nn<s  na|>e 
and  down  to  lower  eilge  of  eye  on  each  side;  the  seconil  at  origin  of  ilorsal  and  down  to  liase  of  Electoral; 
the  third  indistinct  from  umler  spinous  dorsal  to  ]>ectoral;  fourth  across  Imck  l)elween  dorsals  and 
reachii^c  two-thirdsdown  side;  the  neut  from  anterior  halt  of  soft  dorsal;  Ihelastand  blackest  across 
caiflal  peduncle  awl  down  side;  none  ot  these  makes  a,  complete  ring;  fins  resembling  those  of  ailult 
in  color,  but  paler;  iris  pinkish. 

The  a>x>ve  description  based  upon  a  PiMs:imen  (No.  tt'ilKfi]  10.2n  inches  long,  from  Honolulu, 
^me  of  the  specimens  are  shorter  and  di-e|)er.  The  siiecieq  is  one  of  the^  most  abundant  of  the 
Hawaiian  fishes,  always  fouml  in  the  markets  and  i^nspicuous  for  itR  brigh'  color.  Ihir  collections 
contain  H-5  specimetis,  ranging  in  length  from  i.b  to  10.25  inches,  from  Honolulu,  Ililo,  Kailuii,  Laysan 
Island,  and  Puako  Bay,  Hawaii. 

MaltHt  maUifnKialnt  Qwy  >b  (laluisrd,  Vuy,  Vnmte,  Ziul..  :m.  pi.  M,  Hk.  I.  Iii:^,  Oahu;  Maui. 
f>riu-u>Ir^>w-jiUiu,ruv<er&ValentleDD«i,  Mist.  Nnt.  F<>iK».,  III,4I>S.  lT.>!)(!tell<<Hi<'h  eiKirxTolllie  islnnilKl;  fitn.'Cb-,  Bull. 

r.S.  Nat.  MuB..  Nu.  7,  Tl.  tfTJ  (Huuolulu);  Udtilhrr,  Ri-pi.  Shore  FUkef.  ChalleaRcr.  /.oul.,  I.  psrl  VI,  att.  IKm 

iKnnoluliii:  nnl  of  Lhc<>[>M<?. 
r-povu'  ivfifrr  Smith  i  Swotn,  Proc,  U.  S.  Nat.  Miw.  IRSl^  130.  Johniton  laland. 
iMi-ii]<rn'iulrfr'(j-rf<if»i.Sli'lntlarhner.  Denk!<.Ak.  Wl!«.  Wfvn,  l.XX.  l»aO,4H«  |lfiin»1u1ii:  L»-!ntil. 
Ptmdupnfur  mull'/OKialur.  Jenklnn,  Bull.  r.  S.  Flrfi  (•■■mm.,  XXII,  1902  JSept,  23,  IWii,  mi  (llonoLuluj;  Snyder,  ■>(>.  rit, 

iJsD.  19,  19tM).  ftn  (t^iako  Bay.  Hawaii;  Id>-«n). 

F.O.B.llwa— 17 
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198.  Pseudupeneus  chryaonemuB  Jonlan  &  Evermann.     Plat«  XXI. 

Hrail  2.fl  in  lAigtIi;  depth  SA;  eye  5.3  in  lieatl;  ifmnit  1.7;  iiiterorbital  3..'>;  maxillary  li.3;  T>. 
viii-9;  .\.  1,  7;  walew  3-;!0-7. 

Bo<iy  sleinier,  nut  Kreatiy  (.■oiniiresuHl,  the  Imi'k  Rfritly  and  rather  uniformly  elevate*!  from  titi  of 
snout  lodiirRBl;  vpiilrai  outlini>  tilif:htly  ciiiivex;  livad  nioilerate;  smiut  iciHij:,  bluntly  piiintMl;  moulh 
moderate,  flightly  ob1i(|ue,  the  lower  juw  iiK'lii<le<l;  iiiaxillary  broad  nt  tip,  fallinf;  phort  of  vertical  of 
orbit  by  iliauieter  of  |ni[>il;  interurbital  siuuv  convex;  eye  eniatl,  in  (xnilerior  half  of  liea<l;  teelh  rather 
laiye,  in  a  ningle  IkiikI  in  each  jaw;  barlielH  Ion);,  1.2  in  head,  reaching  nearly  tu  Iwiie  of  ventralf ; 
opi^rcnlar  xpine  eniall;  Iiiih  rather  iarye;  thini  doraal  xiiine  loni^eiit,  1..5  in  head,  or  ei|ual  Ut  distance 
from  tip  orHiiotit  to  middle  of  pupil,  third  ray  luugeift,  H.2  in  head;  Iiatwof  epinous  dorxal  1.4  in  third 
spine;  ixiMiof  fuft  ih>rHal  ^.4  in  longest  npine;  origin  of  xpinouij  dorsal  nearer  last  doraal  my  than  tii>of 
pnoiit  liy  loiigitn<linal  diameter  of  pupil;  distance  l>etweendoraalBl.5  in  eye;  lengtli  of  caudal  fieduni;It' 
1.5  in  head;  |)ei1ora)  lonir,  pointed,  eliglitly  falcate,  1.4;  ventraltt  tiliKlitly  longi^r,  1.3;  laMt  anal  ray  2.9, 
e  |ual  t(i  tmxc  of  An;  caudal  xliallowly  forked,  lolnii  1.3  in  head,  middle  raye  2.75  in  upper  lolx*;  wales 
finely  ctenoid  and  oiwcnrely  dendritic;  lateral  line  concurrent  with  the  liack,  the  jMirea  with  few 
branchex,  tliu  nuniU-r  usually  not  exc^-eding  §  or  D;  2  itcales  l>etween  the  dontalx,  S  on  dorsal  side  of 
caudal  iiedimclc;  peritoneum  eoiiiewliat  silvery. 

Color  when  frenh,  de<;p  Hcarlet  red,  especially  a  hIihiIc  from  Ktiout  through  eye  toward  tail;  first 
dorsal  i>lain  scarlet,  second  paler  golden  with  obliijue  stripettof  scarlet  and  yellow  edge;  caudal  orange, 
reddish  at  liasc,  yellowish  at  liji;  anal  like  second  d<ir)>al;  pectoral  jiale  orange;  ventriils  deep  red; 
barbels  briglit  yellow;  iris  r<-d.  lu  life,  a  jiale  Htreak  backward  from  eye  to  middle  of  side  parallel 
with  back;  side  with  2  hlolclies  of  <let'p  nil;  a  row  of  ilark  siMita  along  Imses  of  Iwith  dorsals;  young  of 
3  inches,  from  the  rock  pools,  in  life,  dark  olive-green  alHive  with  a  <)ark  olive  streak  along  lateral  line 
and  3  <lark  shiules  na<ler  tirst  dorsal,  I'ei'ond  dorsal,  and  back  of  caudal  peduncle;  tip  of  first  dorsal 
cherry-reil,  e<lged  with  whit*';  setiind  dorsal  and  caudal  translucent,  scarcely  reddish;  ventrals  and 
anal  briglit  cherry-red,  former  mesially  dusky;  barl>elB  golden. 

Color  in  alcohol,  pale  yellowish;  each  scale  below  dorsal  with  brownish  edgings,  generally  most 
distinct  in  young  and  often  entirely  disappearing  with  age;  a  series  of  smaller  obecure  spots  along 
median  line  from  o|)ercle  to  tip  of  j>e<:loral;  sides  an<l  under  parts  with  faint  traces  of  rosy. 

This  species  may  be  known  by  the  series  of  dusky  blotches  along  each  side  of  the  dorsal  fill  and 
by  the  simple  structure  of  the  lateral  line,     hi  life  it  is  at  once  known  by  its  gcilden  liarliels. 

The  above  ilescription  ImHeil  u|Mjn  a  specimen  (field  No.  0;)!I2U)  8  ini'hes  long,  obtained  at 
Honolulu,  in  18!1H,  by  Dr.  Wood,  A\'e  have  examineil  4  other  specimens  of  approximately  the  same 
size  obtained  at  the  same  time,  anil  numerous  examples  collected  by  us  at  Honolulu  and  Hilo,  which 
range  in  length  from  4  to  H.5  inches. 

Piradvpeitrvi  i-hrgKOfmut  Jiirdaii  &  Evprmnnn,  Hull.  U.  f.  FIrili  Oimin..  XXII,  IMU  (April  II,  19U!t},  IH6.  Hilo;  Jcpkins, 
op.  cll.  (Si'pi. '^  1'JIH).  -I.M  {llunoluliii. 

300.  Fseudupeneus  bifaaciatuB  (I.ac(t><''de).     •.Vimu."    Fig.  107. 

Head  3.2  In  length;  depth  3;  eye  r>  in  head;  sno 
A.  7;  scales  :t-31-6;  gillrakers  211  )  8,  serrate,  longe 
well  developed. 

Body  short,  stout,  consideralily  conipresscil,  tiack  elevated;  pn)file  concave  l)elore  the  eye,  strongly 
arched  thence  to  spinous  donwl;  ventral  ]irofile  comiwrativi'ly  straight;  head  nioilerate,  much  com- 
pressed; snout  iiKHlerate,  somewhat  pnijmtling,  liiuntly  rounded;  mouth  low,  nearly  liorizontal,  lower 
jaw  includeil;  maxillary  very  liroail  at  tip,  not  reaching  orbit;  eye  small,  high  up,  in  posterior  jwrt  of 
head;  inlenirbital  very  convex;  teeth  rather  large,  uneijual,  in  a  single  series  in  each  jaw,  none  on 
vomer  or  palatines;  cheek  dee)>;  opercular  spine  moderate.  Hat;  barbels  moderate,  reaching  gill- 
opening,  a  little  shnrtiTthan  snout;  lins  rather  large;  spinous  dorsal  slightly  nearer  last  don<al  ray- 
than  tip  of  snout;  longest  dorsal  spine  Lit  in  head,  slightly  greater  than  snout  ami  pupil;  lase  of 
spinous  dorsal  1.2  in  longest  hihiics;  longest  dorsal  ray  l.ti.T  in  longest  dorsal  spine,  or  1.2.^  in  liase  of 
soft  dorsal;  inter^iiacelM'twceu  dorswis  greatcrthan  eye  or 2.(1  in  longest duraal  spine;  length  of  iiiu.lal 
]Hiluncle  ei|ua1  to  lonp'st  don<al  Npinc;  origin  uf  anal  slightly  iiosterior  ti>  that  of  soft  donial,  its  longest 
ray  alxiut  ei(ual  to  that  of  soft  dorval,  its  base  I.<!  in  that  of  soft  dorsal ;  caudal  broail,  not  deeply  forked, 
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itB  lolxs'  1.8  in  hea<l;  peeforal  rather  phorl,  wjuaiini^  lonjiesl  ftnrsal  spini';  ventrals  cimtiHlerulily  Icinpcr, 
1.2  in  htad;  fcaltfl  large,  iiioderalfly  tirm,  HHuhlly  rivulale,  the  e'ljie.''  neakly  ctpiioici;  jmreii  uf  lateral 
line  profusfly  branched,  the  branches  usually  al»«il  10  to  12  in  mi[ul)er,  fewt-r  piiiilcriorly,  the  iiunilwr 
u  low  tui  5  or  ti. 

Color  in  alf<)lnil,  nicly  lilai'k;  Wly  it.b'i^I  hy  2  broail  <lark  lian-,  the  firfit  miiler  anterior  half  of 
apinouH  clonal,  Nti-onii  under  posterior  half  of  soft  dorsal,  each  <>(  these  Imra  hImhiI  e<|ual  to  xiioiit  and 
eye  in  width  and  Be]>arateil  by  a  hmader  pale  inleni|>ai'e;  heail  ilark;  i-audal  )>e<lnnele  pale;  vertii;al 
fiiiH  riark;  the  fpiuoiiK  dorsal  darke:<t  on  iti  anterior  imrtion;  Huft  diin<al  and  nnal  dark,  ('rciK<e<l  1>y 
ntinuToiiH  narrow  wavy  pale  i-tn-akH;  caudal  yellowiwh  white,  dark  elided;  ventrulti  i«le,  dark  mi  hitier 
iiurfatv  and  on  edge;  pe«'torat  jiale;  in  Ittr^'r  siH'ciuieiiti  the  uiiidal  (in  kIiows  somewhat  tlie  iiiarkinf^ 
of  «ift  dorsal  and  anal. 

.'V  laiyc  s|M.'einien,  Nii.  OrMti-'i,  12  inehe^  lou)^,  fruni  Ililo,  hail  in  life  txHly  piirplisli  i'lierry-n-<l,  rather 
dull  and  diuky,  witli  nlxo'ure  rlark  rnuw  Imods  (one  at  lutpe,  one  under  first  donral,  one  nn<ler  front  of 
sevoDd,  une  uuder  la^t  niyH,  and  une  tit  ba.'te  of  tall);  niout  darker  than  body;  barbelti  blaukish;  no 


golden  or  clear  red  anywhere;  llr«l  dornat  cieep  dull  nil;  Heiiiiid  red  olive,  inollleil  and  wtreakeii  wirh 
eriinxon,  (nltte  bla<-kish;  iiiiiditl  deep  dtitl  n.f  1,  linvly  ^p-'tti."!  n  illi  <'rinisoM,  e<lgi'  hlai'kiHli  with  a  faint 
pale  eliding;  anal  like  (">ft  dorsal;  veiilrals  purplish  black,  «ilh  pale  fdt<e;  |>ifloral  liitiit  purplish  red; 
iris  re<l. 

The  above  description  IiomkI  chleHy  U|H>n  a  Mjieeicnen  (N<i.  (KSIUI)  II  inches  liinic,  fniui  lloiioluUi. 

This  ia  an  excellent  fixHl-fish  of  Hne,  delieale  flecli.  The  mlleetion  conlaiiiH  other  S[>eelmen8  from 
Honolulu,  Ililo,  and  Kailiia. 

MaHuibi/airlatHi  Lnc^i&tlc.  Hint.  Nut.  IMisx..  III.  401.  pi.  II.  Hk- V.  IWI,  nolocamr- 
JfiiUiiXn/cin-i'Koi  Laifp^le.  Ilhl.  Nal.  I-uIm..  til.  4M,  |>1.  lA.  Nk.  I.  IHUI.  PaciHcOc»D. 

fprwM  MfiurlnlM.  Cuvier  &  ValiHiFlf iiRm.  Him.  Nat.  IMIw..  III.  46H,  ihl-V  I  B«iir)ion.  HawHiiHti,  niid  Oirullnr  i'<liin(l><|. 
l1caaaiKHiH*bUaK-Mii>.  Jvnkliii>.  Bull.  I'.  S.  PInli  Cumm..  XXII.  IWi  isvi.i.  -a,  mat.  1M  (llciiiululii). 

201.  FeeudupeneuB  crassilabris  (Cuvier  A  Valendennes). 

Hea.1  3   (:!.6B)  in  len>.'lh;  depth  ;i   (It.Wl);  |).  vni-il;  A.  i.  7;  acalos  a-:tl-6. 

Body  obloiiKi  eotnpresacd,  mbust;  iiejul  and  anterior  ]iart  <i[  iKKiy  heavy;  pri)lile  connive  from 
Bnout  to  a  point  midway  lietweeii  the  nostrils,  theni-e  rtyularly  eurved  to  (in*t  dorsal;  I'nout 
Ion;;,  hlunt,  l.e(>  in  length  of  head;  ventral  outline  little  eurved;  nmdal  [HHluncle  Iwolbirds  length 
of  head,  its  least  depth  attuoet  twice  iu  its  length;  inoiitli  moderate,  little   ol>lii|tU',  the  lower  jaw 
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included  maxil1ar\  2  13  m  head,  temiinating  lielween  the  noplrilB;  clronR,  blunt,  but  conical  leeth 
m  one  seneu  in  eaih  jaw  the  tefth  mnn-  or  lerw  wjciely  eepamted;  eye  2.75  in  finout  and  5  in 
head  intenirhital  space  \ery  convex,  Ji.tifi  in  head;  pnHjpercle  with  npright  limb  planting  oblicjuely 
forwardH  ojiertiilar  spine  slrtinK;  ffillrakeTv  2  in  eye,  4.5  in  maxillary,  about  28  on  loner  limb  of 
arch  barliela  tnothirdh  length  iif  heail,  reathinfc  posterior  niarj^in  of  subopercle;  scales  lai^, 
ctenoid  dorsal  Uns  nell  develo|ieil,  thini  and  funrth  spines  lonfcext,  1.33  in  head,  twice  the  height 
of  soft  dorsal,  the  last  rays  of  which  aren'anvly  longer  than  the  fliTt:  soft  dorsal  two-thirds  as  high  as 
long,  itM  length  2  in  head;  caudal  moderate,  well  forked,  upjier  lolje  more  rounding,  1.37  in  head; 
anal  differs  [roni  soft  dorsal  in  having  its  first  hranchm)  rays  one-fourth  longer  than  the  last,  the 
unbrancheii  ray  also  slightly  cxcceiling  the  last  ray;  the  greatest  height  o(  the  fin  2.fl  in  head; 
the  nicnibrane  of  the  lin<t  soft  ray  enveliijw  a  small  Hpine,  which,  lieing  thus  covered,  might 
easily  Iw  overliHikeil;  the  lirst  articulate  niy  of  anal,  as  in  soft  dorsal,  not  branched;  ventral  finn 
large,   l.:U  in  head,  aliout  reaching  tip  of  pectoral;  air-bladder  Ui^-, 

Oihir  in  spiritf,  olivai-eoui',  lighter  1>elow,  the  H>^h  as  a  whole  having  a  smutty  ap[>earaniv; 
txposeil  i>art  of  each  wale  puiiclnlsle  with  brown;  first  dorwal  and  caudal  dusky;  liase  of  soft  clorsal 
dusk.v,  upjier  half  irregularly  light  and  dark;  anal  with  irri-gular  dusky  bars;  soft  dorsal,  caudal,  and 
anal  lippei)  with  black;  ventrals  yellowish,  spine  and  ivmnectiiig  menibrane  smutty;  pectorals  yellow, 
their  haw,  the  preorbital.  and  upiier  )>artof  head  purple;  harl>els  very  dark;  branch iostegal  membrane 
purple;  |>eriloneu]n  light.     Known  from  Johnston  Island,  hut  not  found  among  the  Hawaiian  Islands. 


Airhlp.  iTUll 
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InhnMim  Nlanrli. 
ri-.  Blocker.  QiiHlrtiT 

■nl}-|;<. 

■t.  Sal 

l-oiw..  VII,  K3. 
.■ichlh>l.1.«lqu. 

r  A  VHltnpteiinc 

IH3L.  New  QuiiiM;  Hlt^krr 
(UHen  from  I'livk-r  A  Vali 

eN.iuveneGulnfe;  BleeLw, 
«)  (New  Guinea). 
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Re* 

,,.m.  Spef 
?nne»).Bl 

■M<m  Mull 

,  Plw. 

V,  1(W!.  129  1. 

1.  y«u.i.i 

202.  Paeudupenei 

IB  pleurOBtigma  (Benneltl 

Fig.  108. 

Head  ^.'i.'i  in   length;   depth 
L-iii-9;  A.  7;  scales  .%2S-o. 

'■'■■" 

■ye  5  ii 

.  hea<l;   snout  1.9;   i, 

alerorbital  3.6; 

m 

axilUry 

2.65; 

Body  oblong,  compresH-il,  prolite  evenly  archeil  fnnn  origin  of  spinous  dorsal  to  tip  of  snout, 
except  a  slight  depression  on  wiioiil;  snout  bluntly  roun<lc<l,  lower  jaw  include<i;  mouth  moderate, 
horizontal;  a  single  row  of  wide-n>l,  small,  i-onic  teeth  in  eac'h  jaw,  none  on  vomer  or  palatines; 
maxillary  not  reaching  \erlii'al  from  eye  by  a  distance  tiiiial  to  three-fourths  diameter  of  eye;  barbels 
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mirhinti;  alightly  beyonii  |>ofit«riiir  eelgi'  ut  pre<i|M'r<^le;  limgcst  (iorgal  spine  1.3  :i)  head  or  from  poste- 
rior base  of  KpinouN  to  jxisterior  l)ai4:-  of  Hufl  ilorsal.  iiiHt  miil  (lontal  ray  ei|ual  to  MH/und,  each  2.5  in 
heail;  diatamre  lietween  dorealH  eqiiul  to  S  rijws  iif  walfs  or  oiiH-fourth  of  iiead;  aeiwml  ati&l  ray  eqiial 
to  laat,  eiH'h  equal  to  base;  ori)^ii  of  w>ft  donwl  elij^htly  iti  advance  of  atial,  ti|>H  of  la^  rays  of  each 
extending  to  same  line  poateriorly,  the  spinoun  doraa!  extending  nearly  an  eye  diameter  beyond  tip  uf 
pet^toraf;  pectoral  not  reachinj;  (luite  as  far  [lonteriorly  bh  ventraln,  which  are  1.2  in  h^ail;  pectoral  1.3; 
caudal  peduncle  1.3,  its  least  depth  2,7;  xcaleH  large.  Hnely  and  dixlinctly  ctt>noi<i  and  Htrongly  rivU' 
late;   lali^ral  line  parallel  witli  l>ack,  pureH  usually  with  K  to  12  branchet)  anteriorly,  fewer  poHlerlorly. 

Color  in  life,  dirty  whitii<h,  darkest  on  hack;  scalew  narrowly  eilifeil  with  yeltiiwiHh  olive;  nnder 
parts  while,  with  Blight  ro»y  wach;  head  oliwrun-  rosy,  snont  and  maxillHry  clearer  rosy;  side  with 
pome  olive;  a  large  black  blotch  on  lateral  line  just  under  niul  Ivhind  last  dorwal  npine;  spinous  donal 
greenish  on  membranes,  the  spineH  nmy;  soft  ilnrsal  greenish,  with  a  few  small  dark  sgiold  i-niweil  by 
about  7  narrow  pale  streaks;  cauclal  |iale  yelli>u'isb,  eilgu  of  lower  ioliv  red;  anal  i>ale  with  'i  pale  yel- 
lowish green  streakH;  iH'ctoral  pale;  ventrals  |>ale  rosy, 

A  (reeh  specimen  from  lliln  had  the  IxKly  bright  row-reil  with  a.  little  yellow  Bluuling,  more  crhimon 
on  ofiercle;  a  black  spot  on  side  op]K)site  sjmiv  between  ilorsals,  l>cliiii<I  this  s)>ot  a  largi-  fialer  oblong 
area  of  pink;  first  dorsal  reii,  with  yellow  olive  on  niemhranes;  wmmd  with  liasal  half  hiiMHl  nil  (black 
washe<l  with  reil).  al>ove  this  ■'>  oblique  violet  lineu  niternatinf;  with  iilive-yellow;  caudal  with  outer 
rays  crimson,  the  lin  niottUil  red  and  reildish  olive;  anal  with  4  obliipie  violet  stri|>es  nltornaling  with 
golden;  jiei'toral  light  reddish;  ventral  cleejx'r  red;  liarlx-ln  white;  iriH  siarlet. 

Color  in  alcohol,  side  anil  up)ier  parts  dull  plnnilieous,  an  irrejcidur  broa<l  pale  bar  acro8§  side 
under  anterior  portion  of  soft  ciorsal,  this  usually  ap]>earing  as  a  large  white  blotch;  a  broad  <larker 
area  under  jKwterior  iM)rticm  of  soft  dorsal;  a  large  black  s)iot.  2  or  3  scales  in  diameter,  on  lateral  line 
uniler  last  dorsal  spines;  under  |>arts  yellowish  white;  dorsal,  caudal,  anal,  t>ectoral,  and  ventrals  pale 
yellowish  white;  the  caudal  and  spinous  dorsal  somewhat  dusky;  soft  dorsal  black  at  l)ase,  paler  on 
distill  portion,  the  color  inaile  up  of  a  nmnlier  of  closely  plai'ed  blai-k  liars,  obscure  at  the  base. 

Theabi)ve  descrijition  liased  chiefly  iiism  a s|>ecinien  (No.  02HH4)  10.25  inches  long,  from  Honolulu. 

We  have  27  specimens  5  to  II.2A  inches  long,  from  Honolulu  and  Hilo. 
limnitiJritntliiima  Bennett,  Pm',  (^niumlllM'  Ziml.  Aic.  I>nit1r>ti  fi>r  IKSO.  fi9.  HnuHtlui. 
VpfHfut  timudrfii  Blei'kvr,  NHtiirh.  TijilF.  Nt«l.  In<l.,  II.  IHiil,  £(S.  Banda  Nelra. 
yullHipleuruntiiiiHa.  Plnytstr.  FlKheii  nt  Zntizlbar.  40. 1SH6  (Xanztbar:  Maiirltiiie). 
Panip/iiiiitplfHrmti^ma.  Sleindtu'hniT,  IieiikM.  Ak.  Wiw.  Wiell,  1.XX,  1M>.  4Mtl  (Laynali). 

PieadayfHrM  ^rutntUgmi.  Ji-nklnf.  Hull.  l!.  S.  Fixh  I'omui..  XXll,  VMi  yHvyX.  23,  ISOSI.  Uai  (Hunnlulii);  ijuyder,  o|].  cLt. 
(Jan.  19,  IWI),  nn  (Hniioluin). 

203.  PaaudupeneuB  fraterculue  (Cuvierr^  Valenciennes).     Fig.  109, 

Head  3.75  to  4  in  total;   depth  4.75  to  5;  eye  ft  in  hea.l,  l.*")  I 
2.35  to  2.5  from  end  of  snout,  1.25  in  interorbilal  space;  D.  viii-i); 


Tia.  lOi.—PwaiduiMae 
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Snoiit  i>oiiiti«i,  ii>i[i|)rtv«il,  maxillary  roarliinK  rathiT  niorr  llian  ImHway  Ixilow  front  e<l)(e  of 
orliit;  liarlH'lHrt'JU'liiiialieliiH'  liiiul  iiiHrviiK'f  prts.iifrdf;  jiit^riirliilal  wi'tth  »litthlly  convex;  oiierfiikr 
HIiiiK'  <i[  TiKHlcratt'  flrfii);l)i;  fiinrtli  iIiitkiI  tij>ini<  nilhiTlhe  li>n^-!<t,  <H|iml  tii  tlirec-fimrtlii'  the  tii'itclit  of 
iHKly  Ix'tow  it;  il  rciwx  iif  hiuIch  lM>twfcii  2  dorvalH;  front  jKirlicm  i>f  k-coiiiI  ilomal  (iiiml  to  two-lliinlx 
lifitcht  of  flivt  dorsal;  iHi'toral  aa  I'lni;  an  lii'ail,  anterior  to  hind  cili^'oforhil,  anHi<i)nimendn);e<ii|;li11y 
Ix-liinil  c)rlt>in  iif  mi-oihI  ilorHal;  i-aii<lal  dcuply  forkeil,  IoIhm  |K)iiitiil;  Ruiliwon  *>iiout  and  lieail,  inHnd- 
intJ  iiiiwt  of  iirwirliital  lionc,  and  urii'iivertvi  ]nirliiin  willi  Biinio  ratlier  larxe  imrw. 

Color  rc()<li!<h,  Iho  cdtn'H  of  the  M'ali'x  slltthtly  ilurkifit;  a  liroail  iniriilifli  Innd,  having  a  lii;ht 
oilvery  fixe,  |>aK«v  f  nun  in  front  of  eye  to  xnoiit ;  2  nion- narrow  xilvery  lincK,  fornHHJ  of  nliort.  oIiIutik 
cpolx,  priMwd  fnini  hirui  nipc  of  orliit  tor  a  short  ciiwljinn';  '2  mwH  alnne  lateral  line,  and  Kt^iierally  3 
l)elon-,  liave  a  pdiii'M  yellow  j-jkiI  in  the  n'liter  ci(  cai-li  w-ale;  a  liRlit  (pilden  liand  over  free  [xirtion  of 
tail;  timt  ilurxul  iniirhli'il  with  brown,  Hi'ond  with  4  and  the  anal  with  :t  reclili^h  iMDdH;  uiudal 
retirulatiHl  with  litchl-fEray  niarbiniiiH.     I.cnKtli  ti.-)  inclu-H.     (Ilay.) 

TIiIh  iitMM'iwt  Ih  niiin1<>(l  from  Honolulu  liy  Steindat-liner.     It  wax  not  re<'i)^nizMl  by  us, 
r|ViirH><ynif''n-iifHi'nivU'r  A  Vuli'nrivnncM,  lli^a.  NHt.  Iliiro..  VII.  fat.  IKd.  Saychcllca. 
UhIIhi  tlli^aHrHi  flaytitlr.  n^lirxnl  Znnillnir.  41.  |>l.  H.  ng.  »,  Ixfifi.  Zaniibar. 
JlHllia  ytrur-li-nia  l>Ui>-fiiir.  KIrIiia  iif  Zanilliiir,  41,  |<l.  h,  %-  4.  i>et:  Zaniibar. 
rivfl'H"  ti'ilurHit.  KliimdiiKor.  Verh.  Z»il.  Uol.  Iliii.  Wii-ii.  IK70.  ;ii;  noI  •>[  Bliikir. 
rifwHo  diipaariu.  twy.  I'IkIk-x  kI  India,  I.  tin.  |>].  :tl.  Hk.  »,  ISTh. 
hirHp>wi'VHliiifaat  KllitizltiK<T.  FlM'htxUv  nilhcli  H<vnv.  M.  I>1.  !>.  IIk.  :<.  1HM. 
JMr«,i.mmili';iiliirui.  Xlvliutorhncr,  Dviikx.  Ak,  tVlsx.  \Vl.-i>.  LXX.  IWJU.  mi  (ll'.noliilii). 

304.  PseudupeneuB  porpbyreus  Jenkinn.     "  Kiimii."     KiK-  HO. 

Iliwl  :i.2  in  leiijfth;  ile]>(li  :!.-">:  eye  -1.7  in  head,  nlikihlly  neartT  ti|>  oF  xnoiit  than  eilge  u(  o|HT('le; 
fnonl  2.2;  inlerorhitul  :t.5;  iiiuxillary  2.1!;  orhit  to  maxillary  eiiiuil  to  eye;  I).  viii-!4;  A.  7;  m-aleM 
:l-31-.'"i, 

UiHly  rather  ell cirt,  flout  and  mmH'whal  p'lmijn-HstKl,  the  Irnck  gently-elfvate'li  the  ventral  outline 
[-oinimratively  straijfht;  ]>rolile  fnini  snonl  to  eye  very  Blijjlilly  eouoave,  Iheuee  gently  convex  to  origin 


Fio.  110.— /SrinJHfH-Hi-iiii;ioi7iA3in'Ni  Jenkins;  ln>m  l)iety|ie. 

of  HpinouH  rlorflal;  heail  m(i<)<>ral«;  Huout  ninilerate.  Mnnt  al  tip;  m<mtli  aniall,  low  and  lioiiiiontal; 
maxillary  sonieivhat  c-urveil  npwani  al  extremity;  lower  jaw  included;  no  teelh  on  vomer  or  palatinett, 
IhiH'e  on  JHWK  moiliTale,  in  a  tiiiigle  row;  I'ye  mcHlerate,  r-li^litly  anterior;  caudal  |iedunele  somewhat 
eom|>re^!^d,  Ihe  least  tleptli  2..'>  in  head;  Mns  moderate;  longeitt  dorsal  spine  equal  to  snout  and  pupil, 
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the  longest  ray  sliRhtly  shortt-r  than  Knout;  origin  of  Mpinimw  ilomal  exactly  midwHy  l)etwe«-ii  tip  itl 
Kiiiint  and  Uu>e  of  liiHt  >«oft  ilorsal  rny;  liHse  of  fiHiioii"  [lon«l  sliglitly  i««  tliHn  loii|;iwt  »<]>iiie  or  eijual  to 
ilivlaniv  from  tip  of  snout  to  middle  of  pupil;  liase  of  xoft  ilorxiil  eijual  tn  lonjcetit  clorsal  my;  apace 
between  dorsals  leaa  than  half  longest  diirsal  spine,  iir  '.i.6  in  heacl;  length  of  canilal  )ie<1iincle  eijual  to 
Knout  and  eye;  pecrtnral  slightly  greater  than  anout  and  eye,  alHiiit  1.4inhead;  ventral  (Hiintrd,  slightly 
longer  than  pectoral,  not  reaching  anal  oiN-iiini;,  alxiut  1.25  in  li<-ail;  anal  wimewhat  iiosterior  to  soft 
dorsal,  iia  base  t.25  in  its  longtwt  ray,  which  is 2.11  in  head;  niu<lal  mivierately  forki-d,  the  loiiex  equal, 
and  equal  to  eye  and  nnoiit;  wales  large,  linn,  very  linely  ol*!rioiil;  mowt  of  the  scales  olntcurely 
ilendrttif;  labral  line  concurrent  with  the  liac.k,  the  pores  very  jirofuM-ly  anrl  widely  branched,  the 
nuinl^er  of  hraiiches  usually  about  10  to  12,  HoinetinieH  as  few  as  It  or  7;  two  an<l  a  half  scales  l)etweeu 
dorsal  Bns  and  7  on  dorsal  eilge  of  caudal  petlnnde;  sulmrbital  and  side  of  snout  with  numerous 
liranchei.1  |)oreH;  periti>neum  pale;  gillrakera  25  |  7,i<errate,  the  liinfreft  alMiut  2.2  in  eye. 

Another  specimen  (No.  OllS-'il ),  14.5  iwhew  long,  gives  the  following  descriiiliim: 

Head  3,1  in  length;  depth  'AA\  eye  4.1>  i[i  head;  sninit  2.8;  interorbital  .1.5;  maxillary  2.45,  maxil- 
lary to  eye  4  in  head  or  1.25  times  eye;  D.  viii-H;  A.  7;  sislts  3-.'(0-6;  longest  diirsid  spiue  2  in  head, 
longeNt  ray  2.25;  longext  anal  ray  2.3;  pectoral  1.65;  ventral  l.t^i. 

BiHly  stout,  back  elevated  antt'riorly,  sloping  gradually  poxttTiorly  to  caudal  jteiluncle;  anterior 
profile  slightly  concave  lietweeii  snout  and  eye,  convex  fniiu  eye  to  oiigin  of  dorsal;  ventral  outline 
nearly  straight;  head  large;  interorbital  broad,  convex;  snout  long,  somewhat  projecting,  blunt  at 
tip;  mouth  low,  nearly  horbontai;  lower  jaw  short,  dei'iile<lly  inclndiil;  maxillary  tioniewhatexjianded 
at  tip,  n<it  (juite  reaching  vertical  of  orbit;  te<'th  str<)ng,  in  a  single  wcries  in  eaidi  jaw,  none  on  vomer 
ur  palatines;  eye  large,  in  p<isterior  half  of  heail;  Itarliels  short,  not  reaching  vertiiiil  of  preopercular 
edge,  2.5  in  head;  preopercular  s] line  broad,  flat,  not  strong;  caudal  |>eduncle  somewhat  compressed, 
alender,  its  least  dejith  2.8  in  head ;  Huh  inoderaU;  origin  of  spinous  dorsal  nndway  l)etween  anout  and 
posterior  base  of  soft  dorsal;  interspace  lietween  dorsals  slightly  greater  than  eye,  1.75  in  base  of 
epinous  dorsal,  naarly  2  in  Imse  of  soft  ilorsal;  anal  similar  to  soft  dorsal,  its  <irigin  si)mewb8t  posterior 
til  that  of  the  latter,  its  ttase  a  little  more  than  ;t  in  head;  caudal  not  widely  forked,  lul)ee  somewhat 
rounde<l,  alKiut  1.8  in  heail;  scales  large,  linely  I'temiiil,  some  of  them  faintly  denilri tic,  2.5  sisles 
between  dorsals  and  H  rows  on  cheek;  lateral  line  concurrent  with  the  back,  the  pores  profusely 
branched. 

Color  ill  life  (No.  021)83),  rich  rosy  on  liack  and  top  of  bead,  [>8ler  on  side;  alwut  5  rather  disti nut 
linea,  maile  up  o(  broken  marks  along  center  of  siiilc«;  lower  )«rt  of  side  and  under|iarts  whitish,  with 
slight  roxy  wash;  edges  of  scales  on  up|>er  half  of  bo<ly  yellowisli  olive;  ojiercles  nisy;  fins  all  rosy, 
the  dori»l  and  anal  brightest.  oul«r  edge  of  ventral  white;  lijis  white;  irlK  silvery,  roHy  aliove. 

A  fresh  example  from  llilo  had  l>ody  very  bright  rose-red;  bM'k  olive;  a  whitish  streak  from  eye 
backward  to  front  of  second  dorsal;  a  broader  pinkish  white  liand  fnini  tip  of  snout  lielow  eye  to 
below  middle  of  spinous  dorsal;  a  taint  darker  re<l  cross  shade  l)e  low  spinous  dorsal;  anothernarrower 
one  between  dorsals  and  a  l>roa<l  one  under  second  dorsal,  most  distinct  under  its  )Histerior  part;  a 
blackish  sbaile  on  caudal  petluncle,  liefore  which  is  a  ipiadrate  blotch  of  'jiinkisb  white.  The  most 
distinct  marks  are  the  olive  of  back  and  its  2  imle  streaks  and  the  jiink  and  olive  on  tail;  fins  all 
clear  re<i:  the  dorsals  paler  eilged;  ventralsand  anal  broailly  |«le  edged;  barbels  white;  iris  silvery. 

Color  in  alcohol,  dirty  yellowish  white,  pale  olivaceous  on  liack,  b<«ii  with  some  tnii-es  of  orange; 
fins  all  unifonn  white  or  whitish,  probably  yellowish  in  life;  anU^rior  upper  [lart  of  caudal  [leduncle 
with  a  large  whitish  blotcli. 

TIiIh  species  is  abunilant  at  Honolulu  and  Ililo,  whence  we  have  ;tH  siiei^imens  ."i  lii  14.5  inches 
long.     It  is  one  of  the  l>est  loud-tishes,  ranking  with  the  surmullet  of  Kuro|>e. 


SOS.  Ps«udupeneue  preorbitalis  (Smith  &  Swain).     Fig.  111. 

Hea.1 .1.4  (4.16)  in  length;  depth  4.16  (5.12);  H.  vtii-9;  A.  i,  7;  scales  2-;(7-.'>. 

Boily  more  slender  than  in  Mulhidm  ranirnleiiKix  (Cuvier  &  Valenciennes);  ventral  outline  almost 
straight,  dorsal  outline  well  curved;  protilefnim  snout  to  dorsal  regularly  curved;  caudal  peduncle  1.33 
in  h^,  itti  least  height  3.25  in  head;  mouth  nearly  horizontal,  maxillary  3  in  head,  tenninating  behind 
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anterior  iioNtril;  lowvr  jaw  priHlmvil;  tin.-  kiinl  nf  villifunii  In-tli  m.Ktcralc  in  1h)IIi  jawii,  in  a  palch  in 
(nmt,  Harm  wind  [jrwleriorly;  eye  iiKulerale,  'JJt  In  piiuut,  i.'Xi  in  iiftul;  jnUtmrbiUI  H|>ace  Kli^htiy 
(iim'avc,  4.25  in  heail;  preorbital  very  iIm:]>,  '2.£i  in  hcail;  k'"'^''*''^  aliort  an<l  rather  Klvnilcr,  4.5  in 
niaxillury;  Ittun  iowvr  limliiif  ari:li;  liarlK^ln  1.5  in  litwl,  reai'hiiif;  imxtcriiir  margin  tif  inviiperclf; 
eicaleH  lar||»-,  i.'tvnoiil;  diinwi  flrm  uiiilinni;  HjiinuUH  iliinwl  ilt'iirpiviblc  into  a  ^Kive,  firat  spine  rudimen- 
tary, M«iv«'ly  ]ien-(-plil)l(',  xcLiiml  anil  tiiinl  HpineH  li)n>n'Mt,  I.XO  in  lieail,  eighth  spine  4  in  Hcconil; 
first  ray  <if  W)fl  liomal  unhrani'liiHl  but  fviilfntiy  UPti.'tiiaU-,  shurl^-r  than  Ibn  tir>it  branvlieil  ray,  wlii.rli 
it)  2.33  in  bead,  the  rayn  tbeiiee  al>out  rtynlarly  ilei-reaiiiiig  in  lii^iglit;    i-audal  wtii  furketl,  its  lunged 


ravH  l.St  hi  heaii;  anal  similar  tosiifl  liorsal,  its  spine  very  niinult^  anii  lirst  ray  imbrani'hed  Imt  plainly 
articulate;  wntrals  2  in  liea<l;  jieetiimtii  l.tili  in  ht-ail;  airbladiler  moderate. 

(V)h>r  in  apirits,  nearly  Mnifurm  yellowish;  snout  diiiiky,  tins  plain;  periloneuui  dark. 

Known  only  from  Johnston  Istaiul, 

I'l/eufatpmirtillallt Smilb&i^Wfdu,  !■«¥'.  V.S.  Sai.  Miik.,  V.  iwo.  IS'^Johnitao  IiliDil.    ITypt',  Su.-imn.V.S.tl.  M.) 
QeiiDi  141.  IFFEHEIIB  Cnvisr. 
Tbiij  geiniH  iliffeni  from  Jf u/Zu iVf <'« and  I'^ciuliipeiieiiK  in  liaviii);  teeth  in  both  jaws  and  on  Ihtj  vomer 


300.  UpeneuB  arge.birdan  &  Kvermann.     "IlVfc"  or  "UVt.'  Piu'o:"  ■•Weir  pahuln."     Plate  ;(!>. 

lb-ad  ;i.T5in  ien^h;  depth  4.1;  eye  5  in  liead;  snoot  :>.2.~>;  interorbital  3;  maxillary  2. J;  shortest 
diiitanre  Iietween  maxillary  and  eye  l.i">  in  lontj^ilndinal  diainetttr  of  eye;  I),  viii-i),  sei'ond  spine  1.5 
ill  bead;  -A.  ii,  fi,  liin[^st  anal  ray  l.»  in  heail;  jiecloral  1.5;  ventrals  1.4S;  wales  3-40-7. 

Boily  oblong,  comprpswil,  deejiei't  thnuiftli  llie  anterior  \ysav  of  the  spinous  diir:<al;  head  nuxler- 
ate,  ■v)mpre;4'i'<l,  jimlile  arched  fnmi  orijfin  of  the  spinnus durHai  tu  tip  of  Rnout,  stee[ie«t  on  snout; 
enout  bhmtly  roiindeil;  lower  jaw  ini'ludeil;  month  mculerate,  slijfhtly  obliijiii';  tony^ie  short,  roundeil 
anteriorly,  not  broad  nor  thick,  and  not  free;  t«etli  in  villiform  liands  on  eaeh  jaw  and  on  vomer  and 
jmlalines:  maxillary  moderate.  reucbiuK  anterior  ed)^  of  eye.  moderately  broad  and  sheatheil  for 
more  than  half  of  ita  length;  eyerather  small,  high,  me<lian, adipose  eyelid  well  developed;  barbels  not 
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reut^liiriK  etljie  of  )cill-opeiiine:  |>8i'ii<lol>ran(;liiie  well  (leveli)|H,''l ;  gillrakerH  1f(  '  4i,  finely  Heimte,  lont  n 
iir  H  on  longer  limb  very  blunt  ami  liliort,  )iiipil  of  eye  conlaiiieil  1.5  in  li)n|ii>Mt;  FiiiinouN  <)iin<al  l.I>  in 
ilepth.  firiit  2  Mpines  even,  Inni^r  than  the  otlieiv  ami  longer  Ibun  1iai<e;  iliftiim:e  from  snnut  tii  iiri^in 
i)f  ^pinous  dorsal  oiie-thini  iliMtam-e  from  Hnoiit  to  lact  ecalf  on  ihikIuI;  dialanu-  Ix^twi^-u  don^ilN 
slightly  lew  than  baae  of  soft  ilnrMal;  soft  dorwal  i-liithtiy  concave;  caudal  ciee ply  forked,  upper  lolm 
limjjer;  anal  similar  to  soft  ilorsal,  inserted  slijrhdy  liehind  the  latter;  ventralw  rea<-hlii>;  slightly 
lM>yun<l  i>e(.-toral,  rayH  of  pectoral  slightly  the  lonp-r;  lateral  line  i-i men rrent  with  dorxnl  iiotline;  Hcalett 
lai^,  Hnely  ctenoid;  entire  Uiily  ami  head  scaly. 

(^iilor  ill  life,  [lale  green,  changing  Ui  white  l>el[)w;  edgeH  of  walcN  cm  liack  and  ilown  to  lateral 
line  puq)lii>h  bniwn,  giving  the  apiiearan<-e  iif :{  rather  dislini't  slri|ieH  of  piiqilish  hron-Ti,  with  green- 
ish centers  on  the  scaleR;  wide  with  2  broad  yellow  wtriiieK,  the  np|H'r  lieginninp  on  ojiercle  at  level  of 
eye  and  running  totamlal  just  almve  lateral  line,  whii'li  it  cmwes  under  wift  dorwal;  uiiiiud  l>eginning 
on  liat>e  of  pectoral  and  running  U)  Imse  of  ■■andiil  jiixt  lielow  lateral  line,  this  alrijie  leiw  ilintinct  and 
narrowing  posteriorly;  opercle  bright  rosy;  lop  of  head  <lnsky;  chi-<-k  wliiti'  witli  some  nwy;  lower 
jaw  white;  barbels  yellow;  dumal  Hue  pale,  each  croHsed  by  2  or  8  bniwnish  rosy  Inrs;  randat  white, 
iipiter  lolie  with  4  broad  brownlfili  reil  hare  ninning  down  ward  and  Inu'kwanl,  I  at  liaKO  narrow;  lower 
lobe  wilh  fimihtrlmt  nnieh  broailer  black  Iiara  running  iipwanl  and  Imckward.  2  of  them  more d inline t 
than  the  otherw,  2  longifih  dark  8|>otM  on  inner  raye;  an:il,  venlral:',  and  jM-ctoral  pale,  venlndw  rather 
jiale  yellowish;  Iris  yellowish,  jiink  above. 

(Vilor  in  alcohol,  above  bluish  olivaceous,  the  side  iHitiming  lighter,  almost  white  on  l>elly^ 
Ihinlers  of  sidles  dusky;  tirHl  dorsal  spine  with  'i  or  -t  dark  spots,  ami  the  upper  jxistericir  eilge  of 
membranes  with  dark  sihiIh;  soft  dorsal  with  '-i  dark  N|H)tK  on  anterior  eilge  aiiil  similar  sjhiIs  on 
upper  part  of  fin;  caudal  lin  with  dark  landu,  upjier  loix^  with  al>ont  ti,  tbow  on  lower  lol)e  4,  much 
l)roader,  other  fins  jmle. 

This  species  resembles  I'peHeju  villiilun  (Forskftl),  descrit)e<l  from  Djidda,  Arabia,  but  the  latter 
has  Ihe  belly  abruptly  deep  yellow  in  life.  It  is  an  abiindani  and  im|iortant  f<H>d-lish  at  llonohilu, 
where  we  obtaineil  10  specimens  and  where  4  cithern  were  i-ollei-ted  by  Dr.  Jenkins  in  18m».  It  is 
ei|ually  common  at  Hilo  and  in  IVarl  HarUir,  living  in  shallow  water  along  c|uie<.  i^horeH. 

Oiir'spe<'imenB  are  8  to  12.5  inches  long. 

riKiM"Mrn-iltala*.  Stntt".  KM.  l.H.  NhI.  Mu-v.  No.T.  71,  INT7  (lliHioliilii);  not  of  Fr>r<k&l. 

Ipriieiii  argr  JordBl.  &  Evrrmann.  Hull.  CM.  Firti  romm..  XXII,  IWK  cliiril  11,  IWlli.  IM,  Hcdolulu:  Ji'iikini",  op.  til. 


207.  TTpeneuB  tceoiapterus  Cuvier  &  Valenciennes.     "  WAv." 

Head  6  in  total  length;  depth  .5;  eye  ."i  in  head,   l.liS'in  snout,   1.5  in  interorbitai  space;  U.  vii-i, 

7;  A.  7;  scales  ;t-38-7. 

Interorbitai  space  Hat,  a  very  sl^ht  rise  from  enout  to  liaee  of  Unit  dorsal,  a  slight  swelling  over 
the  snout  in  front  of  eye;  barbels  reaching  to  tir^  third  of  orbit;  teeth  villifonii  in  jaws,  vomer,  and 
{>alatinefl;  iirst  spine  of  dorsal  fin  the  highest,  and  equal  to  two-thirds  height  of  bo^ty,  the  seiimd  very 
nearly  as  long;  6  rows  of  wales  l)etween  bases  of  dorsal  lins;  |>ectoral  equal  in  length  to  liret  dnrsa| 
spine;  caudal  deeply  forked;  tubes  of  lateral  line  very  arborescent  |)osleriorly;  air-bladder  large; 
branchiofltegals4;  pyloric  coica  2. 

Color,  iHick  reddish,  bei-oming  white  on  Ihe  aiNloiiien;  a  large  rtildish  spot  saitl  to  Iiave  existeil 
on  the  free  portion  of  tail,  but  not  now  ap^iarent;  tir«t  dorsal  tin  with  3  brownish  longitudinal 
bands,  second  dorsal  likewise  landed;  caudal  with  G  ohlicjue  ftreaks  across  either  lolie.  I.ength  12 
inches.     (I>ay.) 

The  aliove  ilesin-iption  was  taken  fnun  ('iivier  and  Valenciennes's  type  in  the  I'srin  Museum. 

We  know  of  no  rei'onl  of  this  species  from  the  Hawaiian  Islands  otlierthan  that  of  Sleindacliner 
who  refers  2  examples,  obtaine<l  at  Honolulu,  to  this  sjiecieH.  It  was  not  seen  by  us  and  it  is  proljable 
that  I'peneui  nrgr  has  been  mistaken  for  it. 

IfiKirai-  IrnUiterai  Caxlvt  *  Valenclennea,  Him.  Na(.  Polts..  Ill,  <,M.  IfW,  coMt  of  Trlnquemilmo,  Cayion. 
LiKiieoiiltt  lirniopUTUi.DtY, Fisbesotlniln.l.m,  lV!d:  Mtelndoi-bner,  Uenlia.  Ak.  Wi»4.  Wlea,  LXX,  IWU.'IHT  (Houoluliii. 
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Family  LXVII.     E'OMACENTRH).*.— The  Demoiselles: 

Bcly  shurl,  ilii-ji,  i'irtii|nt'w*'<l,  ciiviirci  witli  ch-imlil  Hmiiv  of  varyinjf  siije;  Ut«nil  liiiB  wantin); 
l>ail<Tiijrly;  iiioulli  hiiiuIJ,  usually  witli  ratlitr  KtnniK  teftli.  i-itlier  I'Diiic  or  inciiKir-likei  vomer  anil 
pHlallnf^  tofitJiletw;  luiHtril  MnjfU-  (in  cai'li  Mi;  luwjy  round;  iiriwjujrde  witli  it«  (Kii't^rior  eilge  largely 
(ive,  wrraU*.  (ir  entire;  |>n'orl)itiil  Kliwilhinj;  tin*  fiiiall  maxillary;  ilorHal  III)  single,  with  niimeniuH 
Htnm^  i<[iiiui<,  til*'  Ki'iniiiiH  jH>rti<in  lunger  HiHn  the  wift,  wliieli  U  mmilar  to  t lie  polt anal,  Imtli  finHNaly 
111  liHse;  anal  K]ii lie?'  L';  ventral  linp  tlmraeii-,  r,  !i,  tlieaiilenor  rayx  liingest,  lumally  Hlauienlouf;  aHculy 
api>eii<luge  at  We  of  ventral;  lower  iiliaryiigi-^lH  fully  nnlteil;  lirani'liiiu^tegalx  5  Ui  7;  gillt)  3.5,  the  slit 
Iwhind  the  lunt  gill  very  Rmall  or  oliwilele;  trillrakerK  rather  litiu  and  xlender;  no  laliyriiithifumi 
a|>[H-iiilage;  air-blailder  and  )>tviiili>branrhiii-  prer^-nt,  well  developeil;  pylnrie  e<eea  2  or  H;  gill- 
iiieiiiliranet<  free  from  th«  iHlhniiis:  wrtelirje  V2  i  14=2«.  Fillies  of  the  trupiral  neap,  Binillarin  uimle 
of  life  to  the  Chirtmhmliila;  feeiling  on  miiall  marine  aniiimls  and  plantf  in  the  I'oral  reefa.  Miiet  of 
tlieni  are  txio  Rniall  to  lie  iixed  n»  fixiil.  They  are  very  ai-live  in  life,  and  the  migration  it>  iimially 
brilliant,  Miiiietiinei>  changing  miirh  with  age.  The  family  fhowx  Htnnig  aHinitieii  with  tlie  J/ihrvhr  in 
gill-HtnifturpH  and  (iharv-ngealH.  In  oilier  retitie<'ti>  It  a]>|)roai-hei>  the  Kt/phmida;  wliile  llie  unique 
eliarai'tf'r  of  the  cinitile  miftril  i«  n!iar(il  with  the  Vv-hlUlir  only,  from  anitwton*  of  which  group  the 
/l-Mirt^H/ri./.r  ur<>  prolwhly  deKcenil.-.!, 
a.  Ti*ih  iHiniml,  or  vfllfliimi.  mil  fflmpn-sw.!, 

ft.  Biiily  iiiM-|>:  miter Herti-j-  ii(  Ifi'lh  iciiiiml  iiiiil  simrp;  pnnpiTi'le  Hirtly  m-rnirr Ahh^iHbi,  p.'Sii 

Ui.  H<hI>' iiHiiTw:  inilerwriiixif  teelh  lillililiiih;  ]iivii|><T<-ie enXn- ...Ifinnih.  p.  a>T 

n».  Tii'th  ni>(  nmii'al  iir  rilliliimi,  wmii'whHlniiiiprvMil, 

r.  riW|icn-lf  an'l  pn-<irliltiil  nermte;  li^'lli  tnincHlc<irn>iinil<-<1 Itmanalnit.  p.-2TU 

IV.  Preoiwri'li^  aii'l  pmirbilHl  i-nllrv:  tiwih  iiHiuillvidnn'iir  ItwiitmrttiiiHle Abmlrfilnf.  p. -ill 

Q«nii(  143.     DA80TLLirSCn*iftr. 

Pn-operi'le  and  Boniftiiiie^  preorliitjil  M-rrale.1;  Ifetli  wmall.  -rulliform.  in  a  narrow  liand.  with  an 
outcrwrii-sof  i-nnieivhat  lar^rcr  oiuf;  dorwillin  with  I"-' or  lilspimT,  aiml  witli  2;  scaler  of  nniilerateMiije. 
ill  fewer  than  rjO  transverse  wrien;  lalenil  line  i-eafiiig  hi-low  the  mift  dorsal  tin;  liranehioi'tt^lH  5; 
kIIIm  H.-'i;  iiHeudoliranchiii'  pn'wnt:  air-lilailder  laim;  pyloric  Rp|>eiid(i|teH  2  or  3,     Coral  reef;^  of  the 

IMivyHutfnvler,  IW^ne  AiifniHl,  Ert.  II.  91.  isai  liinninti');  ii.rt  t>nnillu»  Lhtreille,  (Vileuptem,  1796, 
Tilfa'lr>trhmum  Cilillor,  Cbi.  MKlay.  Kislir-.  .141,  K'-U  [ar>mnu»:  HiitisllliKt-  (or  I-imtiIIhi.  rt^anlfKl  Ha  prew.-uplwl. 

208.  DascylluB  aibiaella  (iill.     Fig.  111'. 

Head  a:«  in  length;  depth  1,5;  eye  2..Tin  head;  pnoiil  3,:l5;  maxillary  ;i;  int(>rorbital  •2.75;  I). 

sii.  Hi;  A.  II,  Ifi;  waleHK-2T-l2. 

KihIv  deep,  Khort,  grealecl  di'ptli  over  lias^  iit  |"ei'toral;  head  miieli  deeper  than  loii^,  the  anteiior 
prcilik'  nearly  verlii';il;  wiionl  short,  vertieal;  month  small,  i)l>lii|iie;  jawM  finl)ec|iial,  protruding  very 
little  lieyond  anterior  prol'ile  of  head;  leeth  in  jaws  with  an  t-nlariwd  outer  series',  eoiiie,  [loinled; 
lieliind  these  si'teral  s«>neH  oF  Riiiall  lei'th  in  each  jaw;  itiaxillHry  small,  reai'hir.);  little  iN'yond  anterior 
margin  of  orbit;  interorhital  width  broad.  iHinvex;  nostril  eimilar,  timall;  margins  of  preoiiercle 
ami  preorliiliil  f^ni'lyHerrate;  m-eoiid  dorsiil  spine  loni;est,  1.4  in  heail;  liase  of  soft  dorsal  2  in  spinous 
dorsal,  fourth  ray  hingesl,  1.2  in  head;  semnd  anal  spine  1.35  in  bead;  seventh  anal  ray  longest,  1.2  in 
lieail;  caudal  slightly  eniarginale,  lolies  ninndeil  and  upper  loiigi-rthan  lower;  [lei'toral  poinleil,  upper 
rays  loilKi'st,  2.1  in  liam'  of  dorsal;  wntrals  largi-.  pointiil.  2.6  in  iMwIy;  ealidal  ]>e(lunele  deep,  ]JSi  in 
head;  sivles  large,  etenoid.  The  alnive  desitription  cliieHy  from  an  example  (No.  543),  ohtaineil  at 
Honolulu  ill  IKSil,  hy  Dr.  Jenkins. 

('olor  in  life  ( Nos.  0:H45  and  Oa'<4!)),  each  seale  with  a  lilaekish  iKinler  and  whitish  base,  except 
in  till'  white  area  in  middle  of  dorwl  part  cjf  IkmIv,  wher^-dark  Imnlersol  each  si«le  are  almoHt  aliseni; 
nuchal  cpol  blm-  when  present;  all  Una  dark,  almost  lilat'k,  except  the  -whitish  sidles  on  domal  tin. 

One  example  ( No.  0:i;lV>|  shows  generHl  color  whillsh,  blue  darkest  on  head  and  breaut;  scalea 
enveloping  InuH^of  iIoi-kjI  anrl  iinai  whiLicli  blue;  snont  and  anterior  pari  of  head  dark  brownish  blue; 
dorsal  |iale  binisli,  blackish  toward  lip;  <-HndHi,  unal,  and  veiitrals  bluish  black;  pectoral  pale  blue; 
iris  bluish  br'jwn. 
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Color  in  aiciihol,  uniform  lirown,  niar^ii  of  ttni-li  waif  with  'larkir;  ii  l«n^  while  lilotih  on 
iiii<l<lle  of  baik  above;  liiiH,  mantiiw  of  verliml  liii!',  Uw  cif  iMilonil  iiliovc,  ami  veiitrais,  dunky 
lilackish.  Young  examjilcH  an-  very  ili^ii  liron  iiifli  lilack  with  [■early  white  hlotdi  cxli-iKling  down 
oil  xiileof  iKxiy  pnjnoQin'i'd,  llm  pwloral  |>ali'.  unci  Hcitt  dorsal  whit iali  ulxivt.  I^umealso  jliow  luiirginB 
uf  anal  and  caudal  wbitiuli  aiut  a  whiti;  uui'hiil  fjiot. 


Fio.  112.— ^IJr,„l^,^  ,M>-ihi  liiih  1 

Our  collections  mntain  40  fjircinieiis  raniiiiii:  in  li'iijrth  I 
all  rroiii  EIon..hihi  r xi'ciit  rmc.  -vvhich  wa-.  .■.ille.lcd  at  Wiiiki 
comnloniji  trreviciftof  the  roral  rei-fi'.     Appiiri'ntly  liic  iiaw. 
common  Irio-nnihilun  of  tl)t!  Soiilli  Sean. 
Xta«-V"'""')>'"'""<'il>.  I'mr.  Ac.  S'al.  Ri'l.  niila.  [KtU,  I  IS.  Sandwich  Utanda;  litliitliiT.  Slion' Fisli.'^,  ('IiiUI.'IIKit.  Zonl.,  1, 

pnrt  VI.  lU.  IH7S  IIKHO)  IHoiinliilu):  (Itlnthcr,  FN-lie  ittr  HOMki-.  VII.  'j;iK.  isxi  ill.iii..lii]ixii  Ji.nkliis,  Dull.  I'.  S.  FJhIi 

rniDin.,XXn.  1iWJ(!<epl.-'a.ieO!t),  Wdluiu.luliit:  .«i.,v.Ut,  i.|> 

DoK^Hi  Mmaraliitut.  fi\\Bt\\KT,  FIh'Ik' ilrrSnjKfi.'.  IV,  IS,  lsTr>  (i^iiiiilU'i 

ISSl  (iKH-iet.v,  KlngflDilll,  IVI.'w.  Vap.  Ijil-iadc,  N.'n'  Hvliriitifii,  i 

\Vli".  Wlvn,  LXX,«n,  IWOIHoIuitlillil;  ii<>Ii>[  RUppell. 
lUmfrarAniNHi  Irinaadatam,  Blecker.  Atlas,  IX.  tuf.  109,  Hr.  is,  I^TS;  F< 

Oenni  143.     CEBOHIB  Caviar. 

Beidy  oblong  or  ovate,  the  ih'[)tb  Iwo-littlif  to  two-third!!  the  tenstth  of  hoily  wilhout  caudal;  pre- 
u[>erele  entire,  or  nearly  so;  lateral  line  wantinj,'  i>n  tail;  tnontb  i-inall;  teelh  I'cmic'al,  in  2  or  more 
'  series,  the  outer  Berieii  enlarged  and  blunt;  acules  ruther  lai^'e,  2-^  to  'M  in  a  liin^iludinal  series;  sub- 
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iirliilal  :inil  lower  jaw  sriiiy;  lidrsai  liii  with  12  lo  14  spines  wiil  9  t<>  14  Boft  rays;  caiuial  more  or  less 
forkinl,  the  loli«M4  riiiiiKli'il  or  ai-ntt- ;  linuit'hirvlf'inils  n<irinally  !>;  jiylorio  t'ci'ca  2;  ^llrakent  long  and 
Hlcniler.  Tni|iical  Meas;  i'|«'fit'i' iiunicroue,  varying  cuiisidenibly  in  fonu,  perhaps  divisible  iato  emaller 
gfiiera. 


Jlrriw'u  CiHitHT.  Prh'.  I'uI.  Ac.  Im'I.  IfUB. '»  tpuarliiiiuHit). 

N.  Opon'le  fiiillnit  111  *2kiiihI1  Hut  B|>ini:'K,  the  ii[>|ii-r  iiliwiiri:';  IbmIv  nhcirl  i>bv»lp;  ilutnal  upEneB  III rlaphrut,  p.  aw 

:m.  Operrlc  Mithuiit  Bpiiic;  IkuIv  iililmiH  iivkIis  ilnr-jil  Kiiiniw  xiv oi-alu,  p.  26B 

209.     Chromis  elaphrue  Jenkins.     Kig.  IIS. 

Heaii  HA  in  Iciiglh;  ilppth  ^.L'.i;  i-yc  :l  in  lu'a-l;  sn.iLit  :i.7!>;  maxillary  S.TH;  interorhital  2.5;  D. 
.\ii,  1.^  or  111;  A,  II,  12:  I*-  IH;  waliti  4-27-H,  2(1  jwresi. 

BikIv  short.  il>'i'|i,  nviile  anil  mnipri'Bsed,  thi>  ilorml  ontline  of  lnHly  more  convex  than  ventral 
outline;  fnonl  short  an<l  liluiitly  ronic;  anterior  ontline  a  little  more  convex  in  interiirl'ital  region 
than  on  iiuiie;  cHinlal  [H-ilnni'le  alHinl  2  in  hcail;  fnont  xhorter  than  eye;  Bnhorbital.  [irco])ercle.  ami 
uiMrele  entire,  the  prci>peri-Ie  soniewhat  en-niilatc:  <ipen'li!  eniling  in  2  small  Hat  spine?,  the  upper 


olm'lire;  te?Ui  eonie.  clone-f'et  in  a  single  series  in  excli  JHw;  DiinI  ilursal  spine  longest,  1.8  in  lieail; 
soft  ili>rsal  somewhat  higher  than  spinons  |Kjrlion,  slightly  roimileil,  longest  rays  aliont  1.7;  anal 
ronntleil,  similar  to  mift  ilor><al,  1.4;  I'mulxl  ilccply  ciiiiii^nute.  the  nptier  lobe  slightly  the  U<nger, 
about  eipialing  liearl;  wntralM  m^rly  reaching  vent,  l.;t;  pei'lorul  hniad,  rather  truncate,  1.3;  scales 
large.  rejfiilBr,  sliglilly  cleniiiil,  ilensely  covering  entire  ImhIv  ami  head  exi'ppt  snont  anterior  lo  nostril 
ami  tip  "f  lower  jaw;  lateral  line  well  ilevelo[xi!,  Iieginning  at  npper  eilge  of  gill-opening,  gently 
ari'he<l,  [ollnwiiig  eontonr  of  liuck  to  within  :l  sciiles  of  \ia^  of  last  ilon<al  ray,  where  it  ceases;  baees 
of  all  the  fltiB  si«Iei!,  those  on  spiiions  ilorml  largest. 

Color  in  8li-olii)l,  bntwn  above  anil  on  top  o[  hea<l,  imler  tielow;  upercle  dusky;  fins  all  plain  or 
duaky,  without  markings;  no  black  sput  or  blotch  upon  anterior  purtiou  of  apinouH  dorsal,  aad  none 
at  baae  of  pecluraK 
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The  above  description  based  chiefly  upon  a  specimen  2.25  inehea  long  from  Hilo,  where  several 
i-pecimens  were  obtained  in  Henshaw'p  pool,  in  lava  roc;ks  2  miles  to  the  southward  of  Elllo.  The 
Eipecies  seema  to  be  fairly  common,  thoiijth  it  wan  obtained  by  nw  only  at  Ililo,  where  we  secured  ft 
apecimens.  Nine  apwimens,  inoliidinii:  the  type,  were  otitained  by  Or.  Jenkina  from  among  the 
coral  rocks  at  HonoUdii  in  iaS9.     This  is  one  of  the  most  agile  of  lisbi-s. 

Cftramis  'Inphn-t  JenLins.  Bull.  V.  a.  Fish  romm,.  XXII,  19K  (Sept.  i3,  1903),  JW,  (l(t.  B,  HduoIuIii.    (Typf.  So.  ftOTOS. 
U  <!  N  M..  t^ll.  O.  P,  Jentlna.) 

310.  ChromiB  ovalia  ((^leindachiier).     Fi^.  114. 

Head  }  5  in  length;  depth  2.:);  eye  3.2  in  head:  snout.  4.2;  inaxillary  It;  inlerorhital  3;  D.  \iv,  II; 
\   II   U   si'aleH  3-28-8. 

Bixh  ibloiift-ovale,  deepe.-'tthnHyjh  Iwwot  ventralH,cumpresi^l:  ilorsal outline fleejiest  (nmioriifin 
of  ior«al  hn  t  i  tip  of  snout,  Hli);htly  (*iii-Bve.>ver  inlemrliHal  region;  head  ilef]«T  llian  lon^,  cim- 
presiieii  fiiout  euhinmii';  lower  jaw  atighlly  in('liidi'<l;  maxillary  reai'hinj;  anleriiir  iiltff  uf  eye;  moutli 
small  nearU  horiiumtal;  a  xingle  row  of  small  ilistlnct  i-oiii<'  teeth  in  each  jaw,  I  or  2  I'liort  iiidiatinrt 
rows  batk  of  the  outer  row  in   the  anterior  iwrt  of   iawe;  o(>ercle  and  preiniercle  entire,  nonjiercular 


Fro.  111.— rAr™i..,rn««(Slelndarlincr).     Tjppot  (".  irft.j- .rpnklns. 

spine;  eye  anterior,  its  lower  e<lf!e  on  line  with  upiier  base  of  jiei'toral;  interorbital  slightly  convex, 
almost  flat  in  wome  examples;  tins  rather  large,  origin  of  dorsal  slightly  imterior  to  origin  of  pei'toral, 
fourth  to  eighth  spine))  alstut  eijual  and  the  Icmgest  1.S5  in  lLe:iil;  first  spine  slightly  shojier  than  la^t; 
middle  rays  of  dorsal  loiigeiit,  1.8,  the  soft  part  being  rounrle<l;  anal  rays  nearly  all  et|ual,  the  lat<l  2  or  3 
siighlly  (he  shorter,  longet-t  1.!);  second  spine  rather  Ktout  and  stnint:,  2;  lirst  spine  very  shori;  caudal 
deeply  forkeil,  upiier  lolte  slightly  the  longer,  longest  ray  about  '.i  in  IxHly;  ventrals  reaching  vent, 
1.2-1  in  head;  iiecUiral  large,  |>ointed,  u|>|ier  raya  longest,  3  in  b>n\\;  scales  large,  very  flnely  ctenoid, 
iiive ring  entire  IxMly  and  head  ex<»pt  lips,  small  scales  at  liases  of  all  the  fins,  thisieon  soft  clorsal  and 
anal  and  caudal  small  and  covering  most  of  the  fin;  lateral  line  uonenrrent  with  dorsal  ontline,  on  first 
20  rows  of  srales,  then  dropping  :t  rowH  and  very  olisciirely  extending  on  inidille  of  caudal  jieilunde 
to  base  of  donml  fin. 

Color  in  alcohol,  brownish  or  dusky  olive  als.ve,  lielow  silvery  yellowish;  lia.ie  of  pectoral  black, 
<-olor  not  extending  to  axil;  alsjid  H  indiHlinct  loiigilndimil  dusky  striaks  along  side  of  liocly  U>low 
dor<ai  region,  following  rows  of  scales;  inenibrancsof  spinous  dorsal  black;  soft  anal  and  dorsal  dinky; 
caudal  duBkv  brown. 
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t-Iitriiin'ns,  all  frnm  Hcmohiln,  .t  oltt*inni  hy  I>r.  Jenkins  and  o 


Oennt  lit.  rOHACENTRDS  Lw>«pMa. 

Hmiy  i>vati',  or  olilimj;.  n)ni|>ri'KM'rl,  tin-  profile  slw-p,  UHnally  roumlcl;  heail  niixlerate,  nearlj'  as 
ileep  as  1"")!,  tlie  wioiil  si-sily,  llie  lower  jaw  waly  ur  nakeil;  iimuth  quite  small,  terminal,  the  jawB 
e.)ual:  eacli  jaw  ann'.l  with  I  or  2  .I.B^-wt  wries  of  wtmi.nwwsl,  immovable  teeth,  which  an'  truncate 
or  rciunrliil  at  ti]>,  I'liiiii'liriiC!'  a  feu  stiiull  teeth  lieliiml  thexe;  ifitlraki'rs  Inns;  i)rt>oi>eri'1e  more  or  leHf 
Hcrrate;  [ireiirliilal  nermli';  nmli-s  liirp',  ptnmji'y  i^tenoid,  the  lateral  lints  nfttninp  jiarallel  with  the  back 
lo  near  eii'l  "t  dcirsiil  liu,  at  which  [mint  il  la'aiufi;  donwl  (in  coiitiiinouM,  with  12  or  lit  li>WHloiit  H|iinet<; 
memlirane  of  s]iinoiiK  ilonial  iitJiiHlly  nut  ileejily  incii^it  iinr  h)lM'(l,  the  FU>ft  jmrt  uiorc;  or  l«t<«  elex'aleil, 
its  laiit  rHVN  jjrailually  I'liorteiifi ;  hwer  liinli  of  iireO|H'rele  utnially  nion-  or  Iw*  W'aly;  preorbital 
namiw,  withoul  ilirp  iiiitcli;  anal  lln  Fiiniilar  to  mifl  ihir^l,  with  2  Kpirie?,  of  which  the  feiimd  in  much 
the  tarjter;  ftnh  rays  12  to  l(i;  ilor^qil  wpim's  with  a  whealh  of  lartte  wales,  tlie  memhraneB  of  l)olh  dorsal 
im<l  anal  covenil  liifcth  ii|i  witii  smalt  maleti;  eaiidal  fin  mori'  or  lew  forkeil,  the  lolies  ronniied;  lower 
pharyngealK  triantciilar;  hranehiiisleiMlK  5  or  ff.  S[(ei-ii's  mimeroiis  in  the  tri]|iii»l  seas;  extremely 
\-ariable  in  form  anil  nilor,  the  lirillinnt  ciiloration  ajijiarenlly  <le|K>nilent  on  rturrouiidiii)^. 
Ih'iHae- Hli-HK  iKVOfMv.  Hi!-).  Nat.l^ilhK..  lY.-'iaK.  VViifiniiiV,  tiH-lh  biwrial.  KuFt  iliirsal  short,  otlen  cli'valiil;  I'lliidBl  •lp<'|>1>- 

fiirkiMl,  Ui'ili  irarX'xK-. 
rT!H.4lt  KllI>|>Pll.  N 


riH'i. 

.l«rfJsp™wnitfri«  Blrekpr.  Nst.  Wrh.  Roll.  Miuil>.  WeU'n. 

,  11,  l« 

KatiaiHnfnIrm  Blvcki'r.  N'nt.  Yerh.  UidL  MBat^^^^'et<■n.,  II, 

IK77,  - 

(.r«|rfiHni-.  .I..n.iil  ii.rt  iiolehBl;  Iwlh  iiniFcriHl. 

«rarb<„»mat,«l,Ht  Hlcikcr.  Nut.  V.-rli.  Ui>ll.  Muat^  W.tpl 

1..  11.  1 

211-  Pomacentrus  jenkinai  JonlHii  &  Kvcrinaiin.     Fi>(.  115. 

Heaii  3.4  ill  length;  depth  IK;  eye  :(.;{  in  heail;  snont  4;  maxillary  :(.2;  interorhitat  2.7ft;  D.  xm, 
Ifi;  A.  II,  VA;  w-alea  4-21M I ;  Hr.  4. 

ItiMly  ovate,  deep,  nimiirfsseil,  dorsal  outline  rather  steeji,  evenly  curvi-d  from  tiji  of  mioiit  to  soft 
dorsal,  fol[owi[if;eil)n-uf  NcalcH  on  spiiiunH  dorsal;  head  dee))ertlian  lon^,  compresseil,  milMtinie;  snout 
bhmtly  Clinic,  jawB  eipial;  maxillury  n-achiiiK  anti-rior  e^l^u  of  t>yi>;  mouth  sinall,  liorixontal;  a  sin)il« 
row  of  close-set,  incisor  ti-cth  in  each  jaw;  posterior  i-<lHe  of  jireojien'ie  naijjhly  serrate;  uiien-le  ending 
m  '1  short  Mat  sjiini*,  the  upjier  very  olwcure;  inlcnirhital  wide;  atn)nji;ly  convex;  linn  rather  larjce; 
iiri):>>>  of  <1orsal  over  ventral,  oryiuuf  each  ei|iially  distant  from  lip  ot  snout;  llrsl  2  or ."!  dorsal  Hjiines 
shorU-rtlianotheni;  olhemalwiut  ofojual  len nth,  shorter  than  the  lonjtest  dorsal  rays,  the  uiiiiian  rays 
l>eiui;  lonp-Kt,  1.r>  in  head:  <-audHl  forhcil.  loU's  ronnilcil,  upfXT  the  loniier;  anal  rountletl,  louKcst  ray 
I,r>  in  hi-ad,  sei-otid  spine  rather  stout  and  ftronj;,  2.2  in  head;  ventrals  long,  reachin);  vent,  1.1  in  head; 
[leetoral  hroaii,  upper  rays  tJie  lonjn'r,  1.'2  in  hi'ail;  widi-s  larjte,  finely  ilenoid;  lioily  and  head,  pxcept 
lower  jaw  aixl  snout,  scahil,  sciites  <in  top  of  heail  small;  liases  of  all  the  fins  except  ventrals  well 
covereil  with  line  scales,  those  on  spinous  iloival  larver;  lateral  line  concurrent  with  donml  outline  to  a 
line  under  Ikisc  of  thin)  or  fourth  dorsal  ray,  where  it -drojis  It  rows  of  wales  to  middle  of  caudal 
pi-dunclc,  thence  continuint;  to  luisc  of  ciiudal  fin,  the  detaclu-il  jiorlion  little  dev«lopei:l. 

Color  ill  life,  Kf'iiinil  clark  drab;  central  portion  i>t  H<'ali's  otiva<-eous,  each  one  with  black  on  lower 
[Nirl  of  posterior  i.'d^>  fornniiu  vertical  1iau<ls  on  IhhIv;  axil  black;  outer  iKirder  of  dorsal  fin,  alxive 
sialccl  \KH\,  black:  [si'loral  dusky  olivaceous,  blui-k  at  \ninr,  ventral  and  anal  black;  caudal  dusky 
with  |Misterior  iKinler  lijthler;  iris  bright  yellow. 
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Color  in  alcohol,  (lark  brown,  edges  nf  wales  darker;  a  dark  stripe  on  upper  ed^i-  o[  meniliranea 
of  iipinoiia  dorsal,  broadest  and  nirist  dlHtinct  anterior!  v;  reft  nf  dor?al,  and  candal  and  [H'clriral  clarlt 
brownlRh;  ventrals ami  anal  dark,  altuoRt  Mack;  a  htai'k  litnlili  at  iip|>or  Imw  t>f  pe<'toral,  i-ontiniioua 
with  the  black  axil. 

This  is  a  very  abundant  specieBaninnKt lie  Hawaiian  Islands.  N'iiineniiiH)'|ie<'iniens»ere  obtained 
at  Honoluin  in  1889  by  Dr.  .FenkinH,  and  others  ))y  Dr.  W<hhI  in  mm  and  Dr.  Ji>rrlan  in  ItHM).  Our 
own  collections,  made  in  1901,  conlain  iiuuierom  sjiecinieus,  the  liK-aliliea  represented  t«ing  Honoluin, 


Fici.  115— Pnman-n'rm  jmUnri  JoMhii  ft  Kvc^miiiiiii.    Tvpo  at  Ki<iMmai,Bl:  fi«  jFr.ir;iiF..ilFi-  .Ic'ritiiis, 

Hilo,  and  Kailua,  and  s[K;cim«>ns  were  taken  by  the  Alluitiiuui  in  191)2 at  many  diflererit  piai'iFS aniimu 
the  Hawaiian  Inlands, 

Tlie  alMive  descnption  ia  liaaed  vhieHy  n])on  a  s|tt'<'iinen  (field  Nu.  l)4nl*ti)  4.8  iiiclieK  ion)-,  ulitaiiied 
by  us  at  Honolulu.     The  leiiKlh  varies -fruni  3.75  tu5.:;.'i  indieH. 
P-imaanlrxt  nlgrinnr,  Qiiciy  &  Onlmuid.  Vorugp  I'ralile,  Knil..  3I».  is;:!  (Sandwii'll  IkIiiiuIk.  mil  i>f  ljii'»|HiIt>.  <'iivli'r  & 

YHleiu'ivnnv!'.  HM.  NhI.  IMIw..  v.  1A  IISO:  UfinlhiT,  Cm..  IV,  -H.  IX&i  |l:!!Hiiilwi(']l  li.1«ii<l><):  iiiX  IM-reiilr'n  uit/ri- 

niH(  LiKiSpMtf.  HlHt.  Nat.  Hibn.,  IV,  JStnuA  UnT.  IStU,  Iwiiliiy  mikiKwii.  <-<itl.'i'to<l  If.v  (Vhiiiiktsoii. 
EHfiomamilnit  marglnatm  Ji;nk  inn.  Bull.  V.  H.  Pwh  Ciimiii.  fiir  tn»  (.June  K.  1901),  XII.  li^.  '>.  Honolulu.    Ilyi"',  Sn.  4u;iJII 

r. .».  N.  M.,  Coll.  0. 1>.  JcnkhiK):  not  Fominiilrm  margitmlm  Kil|i|wlt. 
K«i>nmairnlFni  aif^intiii.  Fnwlvr.  IToc.  Ac.  Sal.  Rrl.  I'lilla.  IWO,  .lUS  IHnnuUilu). 
l-UUHUrntmijnikiMlloTaviAKveniMnn.Bnn.  U.  S.  Pish  (-omni..  XXIt,  liHU  (April  II,  IW»>,  ist>.  Honolulu;  SiiyilLT,  1,  c, 

(jHn.  19,  19MI.  :m  ([IsWHiiHIi  IslalKN;  Laynali  IhIiiihIj. 

denni  149.  ABUSEFDUF  Fankll. 

Boily  deep,  ismipreaiieit,  ci>vere<l  with  large  i-tennid  si-alt's;  snont  witlinut  seules;  |>ri>ii|>«'n'l('  ami 
I>re<irbital  entire,  the  lowlr  Hinl>  of  preiipercle  BculelcsH;  3  lo  -1  rows  of  urales  lietween  lateral  line  and 
donul;  t<-eth  coinpreweil,  tixnl,  more  ur  leKK  diHtlnclly  etna  i>!  ilia  I  e,  in  une  !ieri«H  in  eiii'li  jaw,  thcise 
lielow  ixs-upyinKnioMt  of  the  treeecljiw  nf  lliu  jaw;  jawHSulitiinal.  Ihirsa!  iismilly  willi  i;!  spimn,  llie 
laift  slightly  chorter  lliun  the  nifdiuin  imeii;  liraiirhiiFSti-gids  5  or  6;  pyloric  ni-i-j  ;!;  lower  jihuryiifjeiils 
triangular.  S|M-cies  numerous,  often  l>rightly  nilLri'il,  found  al>i>nl  conil  reefs  in  (lii;  tropical  S(-a.i. 
We  exHude  from  this  genus  all  s[ie<'ies  with  rounileil,  biserial  teeth. 
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Ahfi>l<J,lH/ FoKkkl.  De«r.  Anim.,  etc..  SB.  I77i>  imrdMiiit. 
(il.vpftf nwf™  Lartip^il.'.  Hi«I.  Nut,  IViLwi,,  IV.  M.:.  INK  (mnirtarra). 
.W.!(nj*rii  Jenyiw,  Vi>y.  BniKle.i>3,  IWi  liBiArf'Uln.i-.ilorwili'pine*  la^Miiiut  wsiy, 
EitirhMidMi l»\l.  fnv.  .\i:  Nal.  S.-i.  PhlU.  ll»-i.  It!i  fUrlirifrotii']. 

Ilntiglyiihiiliiilon  Rivvivt.  aii\l.  MnatM'h.  WMens..  II,  It-;;,  91  IfifaiTJnmrlu^ioiii:  Inuer  phBrynjcealii  quadrete. 
.l«Wj(fl».B(i*irforfnnBl.vlnT,  If. '-I'..  W('>'"™«l:i>™l«iiibovelalp™l  limii  in  I  arirown. 
tUpphiiMim,  <'<inwuil  KpvlliiiR, 
a.  T**fh  srarpely  compr««fl. 
h.  l>orNnl  XJI,  lV;aiLal  II.  I 'i... „,..-,.---.-- - ^ntbuiir,  p. '^i 

.'.  E>t'  iiimiMrnlivi'ly  Innii',  Ifhi  Ihan  A  >ii  hrail. 

<f.  Ii..r™l  xrii,  Tl.  »i>lii.'sKhririfrlh«iiBnit  ray";  aiisl  ii.H .abtlomiimlU.  p.  T.'! 

rf.f.  Ih.nal  «ii.  Hl,ih<-i.pini-!'iisl..ii)t««K<.ftniyi':  anat  ii.  II imparlj^nBis.  p.  T.* 

IV.  KyiM-umpuralii-vlysniHll.  iD»r<'lliaii4lt>liPi«l  (4.«1 -..." mirilidHr.p.r.i 

213.  Abudefduf  sindonia  (Jimlaii  &  Kventiani)).     Diile  AG." 

Hea<i  :l,5  in  IciikIIi;  cl..|.tli  1.75;  cvf  :i.4  in  liwwl;  Mioiil  3.5;  nmxillary  H.J;  ii.lerorhilal  2.8;  D. 
.fli,  IH;  .\.  II,  l-'>;  si'al^H  4-L'X-ll,  'J-J  jKircs. 

BtMly  wliort  ami  •ltf|', 'liiiKil  imlliiie  evenly  arclicdfrciiii  tip  o(  hiiduI  In  soft  li'irHal;  head  deeper 
than  luiiKi  <'<)iii|>re!«<(N);  iiniiut  short  and  iiinic;  iitiiut))  ainall,  lioTiztinlitl.  liiwer  jaw  iiliKlitly  shorter; 
maxillary  r<>ai'liin)c  tn  anU-rior  eilmt  <■!  orbit;  a  sinKli*  r<>»-  of  Kiiiall,  rattier  blunt,  fliitlilly  •.-i>nipres)«d 
teelh  rui  each  jaw;  prei)|ieri'le  (-ntin-,  [>|>en-le  eiidiiiK  in  '2  niiall  Hal  eipines,  up|ier  very  Rrnall  and 
olwiure;  eye  anterii.r,  hiirh,  iln  lower  v\&- alH)ve  upiier  li««> of  |ieit<iral;  iiiterorliilal  l.niad,  steep, and 
i^onvex;  linn  larp-,  iirieiti  of  ilorwil  over  Imw  of  ventraK  it:*  ilieUnce  from  tip  uf  pniiut  e<|ual  todis- 
tam-e  from  1n<:<i'  of  last  ray  to  tip  of  upjier  i-andul  lot>e;  spinex  iflronKaiiil  loni;.  Iin>l  O.Tof  foiirtli,  whieh 
is  1.9  in  he«d  and  of  name  lenK'li  en  followinjr  Hpinep;  niiilille  ilomal  rayw  prndnired.  laiifiei't  ray  1.25  in 
hi-ail;  anal  Hiiiiilar  to  lioft  ilorwal,  loM(rest  ray  1.25  in  liead,  Hci-ond  (<piiie  loii)^-)>l,  t  In  head;  ettudal 
forkeil,  upiNT  lolw  tlie  lonp-r;  venlrHJn  reaching  pawt  vent,  ouler  rays  lonjiest,  alioiil  iiiual  to  head; 
pt'i'toral  linmil,  iip[>er  rnya  lon^rtvt,  eipml  to  heH<l;  waleH  lartce,  ctenoid,  (roverlnf>  entire  iMxly  and 
head  exn-pt  loner  jaw  and  fiiout  aiilerior  to  eye;  lower  liiiih  of  preopercle  Bcaleil;  larite  Miikiicover- 
ill);  nearly  all  of  ilorsal  fpiniv,  Hnalter  Heak'B  (-overiiiK  as  niueh  of  soft  dontal  and  anal  and  nearly  all 
of  i-andal;  very  minute  wales  on  liawot  peeloriil,nonE  on  raywol  ventralw;  lateral  line  I'oneurrent  with 

dorsal  initline,  on  22  smli-s, lin(t  'A  niws  of  ncali-H  whorl  of  jxis'lerior  Iwse  of  dorsal,  then  ilropping 

.1  rnwH  III  si-ali-H  and  i-oiitiniiin;.'  oli)«'iirely  on  inid<lle  of  cauilal  iieilinu'le  (u  \tatm  of  cauilal  hn. 

Odor  in  aliohol,  iiniforni  very  dark  lirown,  nearly  Mack;  2  narrow  wavy  IwnilH  of  while  on  ride, 
first  lM<v'ittiilnK  alsmt  under  fourth  dor><al  Hpitie  and  extending  under  alHiut  iiiidille  of  {lecloral,  thenee 
i-urving  elijrhtly  Intckwaril  lowanl  vent,  rallier  iiidisliiii't  Ik-Iow  |)e^■^>^al;  second  lunul  lietfinninfc  under 
last  dorsal  spine  and  liml  ray,  exteiidinu  toward  middle  of  anal,  rather  olmnire.  Indistinct  for  2  or  3 
scales  Ix-fore  reachiii);  anal;  lins  all  lilai'k,  jHiloral  sHfchty  lighter  than  olhern;  a  lariie  hiack  mvllaied 
tipot  wilh  a  narrow  while  iHinler  on  iKick  and  lower  part  of  soft  don«l,  lari^r  than  eye,  jnet  back  of 
hist  white  bar. 

The  above  i  lexer  i  pi  ion  Iwsiil  on  the  ty|>e.  No,  .'iOtiHil,  I".  S.  N.  M.  (field  No.  (M.W4),  a  P|>eciuien  3.75 
iiicheB  long,  fnnn  Ilomdnlii.  (Ine  other  siiecimen  obtaineil  and  taken  as  a  eolype,  So,  2727,  Bureau  of 
Fisheries  rei<ervu  series  (Held  No.  0;{7;i2).  it  is  2.7.">  inches  long,  ami  was  taken  at  Kailua  where  the 
species  was  lirsL  discovered  by  Mr.  Mii-hitan>  Kiiido,  for  whom  it  is  named. 

This  s]HH-iei<  agreeH  with  typical  .ViwIrOliiJ  In  all  res|K>cla  exiTpt  Ihal  none  of  I  he  teelh  appears 
to  l)e  emargiiiate.     It  agn-es  with  Chnji'ij-lrrn  in  the  entire  [■reo[H.n-le  and  pre..rbital  and  nake<l  nnout, 
hut  diffc'rs  frimi  Ihe  ty|H'  of  Ihat  genus  in  having  the  teeth  in  a  single  serii-s. 
W;,),W«.-(.,i:, •/«*,»(<  Jiitiliiii  A  KuTiimiiii.  Bun.  1".  W,  Ftsli  IVinni..  xxn,  ISHK  (April  11,  1903).  Iw,  Honolulu. 
213.  Abudefduf  abdominalis  (<lnoy  >(  (iainianl).     ".Iffr(>»i(ii>."     Fig.  111). 

Iletu!  3..T  in  length;  .leplli  2;  eve  3.75  in  head;  snout  3.4;  maxillary  3.5;  interorbltal  2.8;  D.  mil, 
14;  A.  11,14;  scales  ."i-;KI-l  1. 

Idsly  oblong,  ilcep,  coinpreswii,  much  longer  in  adult  than  in  young;  heail  small,  its  <tepth  eijua! 
to  ils  leuijlb;  np|«-r  proliie  i-oniave  over  eyes;  snont  short,  <il>tuse,  rounded;  mouth  small,  oblique. 
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jawB  equal;  lip«  fleshy;  teelh  in  jawa  small,  uniBcrial,  «>iiii>n.>ss(if,  iiii'iBOr-lik",  their  marfiine  notched; 
no  teeth  on  vomer,  palatines,  or  tan)(ue;  tongue elonf^te,  pojnt^il,  free  in  front;  eye  anterior,  superior, 
lees  than  Hnout;  preopercle  oblique,  its  mar^n  smniith;  inlerorbital  width  hrosd,  convex;  nostril 
nmall,  circular;  third  doraat  spine  2  in  heail;  longest  dorsal  my  1.4;  fourth  anal  ray  1.5;  pectoral 
long,  pointed,  3.1  in  body;  ventrala  pointed  3.G,  the  spine  1.4  in  lir)!t  ray;  scales  laj^e,  rounded, 
ctenoid;  lateral  line  arched,  not  continuetl  beyond  soft  dorsal;  tubes  of  lateral  line  arlxtrescent;  no 
scales  on  snout,  in  front  of  eye,  or  on  lips  and  chin;  scales  on  infraorbital,  vertical  daf,  and  baw  of 
pectoral  minute. 

Color  in  life  (No.  3007),  bo<ly,  pale  brasfy  green,  with  5  narrow  bluish  black  vertical  bare,  the 
first  from  frout  of  dorsal  to  tm^e  of  pectoral,  the  second  from  third  to  fifth  dorsat  s|)ines  to  bene&tli 
middle  of  pectoral,  the  third  from  eighth  or  ninth  spine  toward  origin  of  anal;  the  fourth  from  last 
spines  to  middle  of  anal  and  the  last,  which  in  faint,  from  IiU"t  dorsal  rays  across  caudal  ]ie<lnncle;  head 
dusky;   belly  white;  black  spot  on  bane  of  iH-i-toral  al>ove,  axil  black;   dorsal  brassy,   mottled  with 


Fis.  lli-^AhwIe/ditf  aMiimianlin  (Qiiny  A  Ontmnni):  iiflcr  ridntticr. 

dark,  the  edge  of  membrane  black,  the  proje<^ing  spines  white;  bhu^k  bloUth  on  base  of  last  dorsal 
rayu;  cauilal  and  anal  dusky  yellowish;  ventrula  while,  dusky  at  tips;  pectoral  pale  yellowish;  breust 
dnsky;  iris  silvery,  black  above  and  below.  Another  example  was  steel-blue  when  fresh,  olive-green 
on  back  with  4  broad  cross  liars;  spinous  <lorsal,  base  of  soft  dorsal,  caudal  and  base  of  anal  black;  a 
black  spot  at  base  of  pectoral;  ventral  black;  soft  ilorsal,  caudal  and  anal  pale,  except  base. 

Color  in  alcohol,  purplish  brown  above;  side  below  lateral  line  with  dull  light  green  longitudinal 
bands;  lower  surface  of  body  whitish;  5  blackish  vertical  bands  on  side  of  back,  indistinct  on  lower 
half  of  body,  and  extending  up  on  fin;  first  tmiid  bejipnH  at  origin  of  spinous  dorsal,  second  at  fourtli 
and  fifth  dorsal  spines,  third  at  ninth  and  tenth  spin«'8,  and  fourth  at  last  dorsal  spine  and  Urct  2  rays; 
dark  brown  blotch  on  caudal  peiluncle  aliove;  a  <leep  black  blotch  on  basal  [lortion  of  posterior  rays 
of  soft  dorsal  and  anal;  vertical  fins  dnsky  grayish;  pectoral  and  ventrals  grayish,  the  latter  with 
whitish  streaks  between  rays;  blackish  spots  at  liase  of  me<lian  caudal  rays. 

Described  from  an  example  (No.  4488),  from  Honolulu. 

This  species  is  clo>«  to  Almd^/ilnf  muiililin  of  India,  from  which  it  is  distinguished  by  the  large 
blai^k  spotM  at  banes  of  posterior  dorsal  anil  anal  rays,  and  the  fourth  blackish  vertical  liar  bc^nningat 
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last  'lorsal  spine  and  first  2  or  '.i  soft  rayn.    The  AtUntiu  form,  Abwle/dxif  marginalun,  ie  dietinguiHhed 
by  the  shorter,  mure  orbicular  body  aii<l  tiie  abseiiiti  of  blsclc  blot^hex  on  soft  dorsal  and  anal. 

We  have  examined  55  spei^iiiiens  of  thJR  sjiepieB,  all  from  Honolulu  except  1  from  Hilo  and  4  from 
Kailua.    They  range  in  lentrth  from  3.4  to  ti  infhes.    Specimens  wck  also  found  by  the  Albntroa  at 
numerous  plaices  amonf;  the  Hawaiian  Islands. 
alyiMiodon  abilominalls  Quoy  &  Oaimanl.  Voy.  Vranle,  Zool.,  sgo.  1824,  Saodwich  lalanda;  Cuvler  &  Valenciennes.  Hist. 

Nat.  Pol9B..  V.  JS7. 1N30  <HaWBl1aii  ldnn<I>>);  Jriikln*.  Bull.  ['.  H.  Flnh  Comm..  XXII.  1902  (Sept.  23, 19IB).  4M  IHnn. 

olulul;  Snyder,  op.  clt.  (Jan.  19.  I9IM).  527  (Hawallnn  Islands  and  La)-«anlBlanii). 
ntiijAidarlonnrtiMnm.Gunihet,  Oal.,  IV.  SN.  IW2  (Hawaiian  lHlaiiil!<):  nxt.of  CuvicrA  ValGnclenniis. 
illnpliidoilnn  uualili:  SlrwM,  Bull,  U.  S.  Sat.  Mm,,  No.  7,  156,  m77  (Honolnlu) ;  not  of  Linnffiis;  Gdnlher.  Fiw ho  <lcr  Sfld- 

Wl-.  VII,  229,  pi.  126,  IKItl  IHaunlian  I:'land!<;  Tahiti);  Siclndachncr,  DcnkH.  Ak.  Wlas.  Wien.  LXX.  19011.  h02  |Ron- 

nliilii:  Laymiit. 
AhHtU/'litfiij/aKiiUiie.  Fowler,  1T.W.  Ar.  Nat.  Sol.  i'htla.  191)0.  NH  (Hawaiian  lulnndH);  not  ol  IjipfpSde. 

314.    Abudefdtif  itaparipetuus  (Sauva^ie). 

Heail  4  in  total  length;  depth  3;  eye3..'i  in  head;  D.  xii,  16;  A.  n,  11;  scales  2-2S-B. 

Head  longer  than  hif-h;  iiiterorl)ital  wiiialing  wnoul,  which  I!c|ubIs  tirljit;  infraorbital  almost  as 
long  as  preorbital;  teeth  long  and  eoniprossed;  wales  of  head  ext«nding  on  snout  nearly  to  tiji;  caudal 
want'ly  forked,  a  little  shorter  than  heail;  bivoikI  dorsal  spine  as  long  as  soft  rays.     Honolulu. 

Not  seen  by  us;  known  only  from  the  ilescription  by  Sauvage. 
itllljihlHxInn  imimripennii  Sti,inn>n- if  VallULnt  A  Saiivajre.  Rev.  Mag.  Zonl,,  III,  IM.I,  279,  Honolulu. 

aiB.  Abudefduf  Bordidua  (Forskfil).     '•  k'lipipi."    Fig.  117. 

Head  H.2  in  length;  de]>tli  1.7,');  eye  4.G  in  lieail;  snout  2.K;  maxillary  3.3;  interorbilal  2.,'>;  1). 
ITU,  Ifi;  A.  II,  15;  sealcH  0-211-12. 


Fin.  117.— .Jh...fr/rfi./wrrfW««(Fnrskkl|:  after  Rflppe II. 

Botly  short,  ili«p,  compres»e<I,  1)ack  rather  ln>ncliant  in  front;  liea<l  small,  deep;  snout  round,  blimt, 
a  little  longer  than  eye,  mouth  small,  Hli)!htly  oblic|iie,  the  jawserpial;  lipe  fletihy;  teeth  (KimprefBed, 
uniscrial  in  jaws;  eye  small,  anterior  and  ciiperior;  preo])errle  very  ohliiine,  its  margin  entire;  inter- 
orbital  width  broad,  strongly  eonvt'x;  nimtril  fimall,  cirt^ular,  in  front  of  middle  of  eye;  longeet  dorsal 
spine  2  in  head;  longest  dorsal  ray  l.li;  siTond  anal  spine  2.1;  longest  anal  ray  1.4;  caudal  broa<l, 
forked,  loin's  rounded;  pectoral  1  in  head;  ventrals  1,2,  n'ailiing  origin  of  anal;  caudal  pe<luncle 
broad,  1.75  in  bead;  si'alea  larire,  itenoid,  except  lluwon  fiiii'  wbicli  are  very  small;  snout,  preorbital, 
and  jiiwH  naked. 
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Color  in  alcohol,  dull  brown,  a  little  darker  on  back;  Bide  with  6  broad  dark  brown  verticsl  baniis, 
deep  on  back;  scales  over  aad  behind  eye,  a  row  over  nape  with  black  centers;  a  black  apotoncaaiial 
pednncle  above,  at  base  of  lastdoraal  rays;  vertical  fins  blackish;  pectoral  pale  brown;  ventrals  blackish. 

Described  from  an  example  (No.  (H511 )  taken  at  Honolulu. 

This  species  is  easily  distin^ished  by  the  presence  of  the  black  spot  on  i»udal  peduncle,  which  ie 
present  at  all  ages.    The  yonng  have  also  a  black  spot  at  base  o(  pectoral. 

We  have  examined  39  specimens  of  this  common  specief,  6  collected  by  us  at  Kaitua,  5  at  Hilo, 
ID  at  Waianae,  I  at  Moenalua,  and  flat  Honolulu;  1  obtained  by  Mc<ir^^rat  I.Ahaina,  Maui,  and 
8  by  Dr.  Jenkins  at  Honolulu.  Specimens  were  also  collected  by  the  AU>atn>m  at  Honolulu;  Puako 
Bay,  Hawaii;  Napili  Bay,  Molokiu;  Necker  Island,  and  Laysan  Island.  Our  examples  are  one-half 
to  8.25  inches  long. 

Chaladon  nnHrfttir  Fonkil.  Dogcrlpt.  Animnl..  62,  ITib.  DJIdda,  Red  Sea. 

aiyfihitodnn  tonlUlui.  Rflppell.  All.  Rela,  Nonl.  At.  34,  PI.  VIII,  tig.  1.  19i»:  Jenkinii,  Bull.  V.  S.  Pish  Comm..  XXII,  IWX 

(i!ept.  IS.  ISOS).  4.SS  (Honolulu;  Idhaina.  Haul);  Snyder.  o]i.  fit.  (Jan.  IS,  IKH),  RST  (Hawaiian  Uandi,  Laynn 

Island). 
(HgpUtadm  gigat  Lienard.  I>lx.  Rapp.  Hist,  Nap,  Maur.,  3.%  IMO.  Haurltiui. 
at^ltodnnvalalw  IMy.  Pmn.  Zool.  Son,  London  ISfl9,  KIl,  Andatnao  lalaadi. 
Oli^liodoinordldui,  aflnlhcr,  Riwhe  dei  Sudsee.  VII,  231.  1881  (Red  Sea,  cant  mast  olAlrlna,  Rait  Indian  A rrhlpelaxo, 

Tahlll,  RalHleH.  Bamna,  and  Bonhun  Island). 
Almdiaditrtoniutvt.  Fowler,  Proc.  Ac.  Nat.  Sci.  Phila.  IMO.  G04  (Hawaiian  IilandH), 
aigplildodoa  I Paragtypkidoilon}  mrlal,  BleinAarlmer,  Denks.  Ak.  WIbi.  WIen,  LXX,  lOOO,  WHLaumn):  not  o(  Kiihl  &  vaa 

Ha»en 

Family  LXVIII.  MALACANTHID^— The  Blauiiuillos. 

Body  more  or  lees  elongate,  fusiform,  or  compressed;  head  subcon leal,  the  anterior  profile  usually 
convex;  suborbital  without  bony  slay;  the  bones  not  greatly  developed;  cranial  bones  not  cavernous; 
opercular  bones  mostly  unarmed;  mouth  rather  terminal,  little  oblique;  teeth  rather  strong;  no  t«eth 
on  vomer  or  palatines;  premaxillary  usually  with  a  blunt  posterior  canine,  somewhat  as  in  the 
Laliridir;  premaxillarifs  protractile;  maxillary  without  supplemenUI  bone,  not  slipping  under  the 
e<lge  of  the  preorbital;  gills  4,  a  long  slit  behind  the  fourth;  pseudobranchiie  well  developed;  gill- 
membranes  separate,  or  more  or  less  united,  often  adherent  to  the  isthmus;  lower  jiharyngcals  se{«- 
rate;  scales  small,  ctenoid;  lateral  line  present,  complete,  more  or  leas  concurrent  with  thelmck;  dorsal 
fin  long  and  low,  usually  continuous,  the  spinous  portion  alwaya  much  less  developed  than  the  soft 
portion,  but  never  obsolete;  anal  fin  very  long,  its  spinealeeble  and  few;  caudal  fin  forkeil;  tail  diphy- 
cercal;  ventrats  thoracic  or  Bubjugnlar,  i,  5,  close  together;  pectoral  fins  not  very  broad,  the  rays  all 
branched;  vertebne  in  normal  or  slightly  increased  number  (24  to  30);  pyloric  c<£ca  few  or  none. 
Ftehee  of  the  temperate  and  tropical  seas,  some  of  them  reaching  a  targe  size. 

Chniu  146.  HALAOAHTans  Onvlar. 

Body  elongate,  slightly  compressed;  cleft  of  mouth  horizontal,  with  the  jawB  e<|iul;  eyes  lateral; 
scales  very  small,  minutely  ciliatcit;  one  continuous  doreal,  with  the  first  4  to  8  rays  not  articulated; 
dorsal  and  anal  very  long;  pectoral  rays  all  branched;  jaws  with  villiform  teeth;  an  outer  series  of 
stronger  teeth,  some  of  them  canine-like,  and  with  a  canine  at  the  posterior  extremity  of  the  inter- 
maxillary; no  teeth  on  the  palate;  preopertJe  entire;  opercle  with  a  Mpine;  gillrakers  little  developed; 
vertebne  in  amall  number,  10  -|-  14  =  24. 
JfnlaatniHtuCuvler,  R«gne  Animal,  Ed,  2,  tl,  -IM.  1829  (piumieti). 

316.  HalacsuUiua  parviplimis  Vaillant  iji  Sauvage.     "ifnhi'n."     Fig.  118. 

Head  5  in  length;  depth  0,8;  snout  3  in  hea<l;  eye  4.7;  Jntcrorbital  2.9;  maxillary  2.6;  D.  v,  57; 
A.  53;  P,  16;  V.  i,  4;  scales  8-176-24. 

Body  very  elonfcate,  compressed,  greatest  depth  about  middle  of  l>elly;  head  elongate,  compressed, 
its  depth  1.7,  width  2;  upper  profile  of  head  evenly  convex;  snout  elongate,  convex,  rather  blunt;  jaws 
nearly  equal,  rather  large;  mouth  lar^,  sliK:htly  inclined,  end  of  maxillary  reaching  almost  to  front 
of  pupil;  eye  small,  high,  posterior  mai^cin  of  pupil  nearly  midway  in  length  of  head;  nostrils  formed 
as  horizontal  slits  in  agroove  in  front  of  middle  of  eye,  well  separated,  the  anterior  placed  in  about  last 
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thinl  of  Biioiit;  intemrbital  wpai'e  vnry  hrowl,  convex;  lips  rather  broad,  fleshy;  teeth  xharp  pointeil, 
ivimowhat  unetiiml.  in  hrotui  lianilii  in  jawx;  ii[>erclp  with  a  larf^  stronf;  spine  with  a  fleshy  flap;  fdh- 
ot>ening  rather  large,  the  JHthiiins  hroa<l,  )^II-meinl>rane  forminic  a  limail  folil  ai:r<tea;  scales  very 
Hmall,  ctenoiil,  tho!^  in  the  lateral  line  very  small,  anil  with  posterior  maifjiin  <leeply  Mslloiied;  hea<l 
naked  except  on  p<H!it<«'nlar  region,  occipnt,  rheek,  anil  opercle,  wliich  are  covered  with  snuill  finely 
ctenoi<l  scales;  domal  very  lontc,  of  nioiv  or  le«s  nnifonii  >ieiKlit;  dorsal  »pine«  flhort,  flexible;  rays  flexi- 
ble, seventh  2.5;  anal  long,  wtniiar  to  dorwil,  twelfth  ray  2.5;  the  fin  beginninR  at  tip  of  pectoral;  per- 
t<)ral  broail,  l.;t5  in  head;  ventralB  uniall,  clcise  together,  2.5;  caudal  ex[ianded,  truncate,  1.6;  caudal 
jieilniicle  short,  compressed,  itH  depth  .'i.75;  lateral  line  sllfchtly  irnifEiilar,  superior  at  flret,  then  run- 
iiing  ilown  on  middle  of  siile  of  tnink  at  its  last  third. 

Ci)li>r  in  life  of  a  s|>ecimen  12  inclit*  long,  tmm  Honolulu,  lifjht  olive  green;  Iwlly  silvery;  aide 
with  aliout  20  faint  short  1>anc]!>  iif  the  ba<'k  color;  ilorsal  flenh-color,  a  little  rosy,  a  narrow  ed)^  of 
yellow;  CAiidal  lobes  gray;  iris  deep  blue,  a  little  golden  above. 

Color  in  alcohol,  juile  bniwn  on  iipjier  surfai'e  and  forming  almtit  20  pale  plifchtly  inclined  ('roMi 
liars  along  side,  fading  out  in  the  pale  color  l)eneath;  side  and  lower  purtace  very  pale  straw-color 
waslieil  with  silvery;  fins,  with  the  exception  of  caudal,  pale  stniw-color;  canilal  pale  straw-color, 


middle  rays  whitish,  2  jet-blnck  horiximtal  luiniiii  beginning  on  the  uppi-raiul  lower  mdimentary 
caudal  rays  and  mnning  to  edge  of  fin;  a  si>ol  on  lower  part  of  iris. 

OexcrilHfl  from  an  example  (No.  MV2C)  taken  at  Honolulu. 

We  have  from  Honolulu  20  examples  7.25  to  1 1.75  inches  long  and  1  from  Hilo  S.75  inches  long. 

SiHH'iniens  were  obtaineil  by  I)r.  Wooil  at  Ilonolnln  and  by  the  AH-nlrofs  at  Honolulu  and  at 
Ljihaina,  Mnni. 

n-iiilnHlK  Vulllsnt  &  Rniivi«G.  Rcr.  H 
Finn  Comm.,  XXII,  19W  (Kopt,  'Ja.  1003).  499  (l 
Hniit). 
>lli»t  liimiii,  (idnlher.  Fiirhe  fli 


Suborder  PHAR YNGOGNATHI.-The  Labroid  Fishes. 

Lower  pliaryngi'als  fully  unileil;  n ostri I h  double;  gilln  3.5,  with  nn  slit  Ix'binil  the  last;  ventral  fins 
liiiracii",  Cflch  with  1  sjiine  ami  5  rays;  dorsal  anil  anal  spints  not  very  strong;  Hcales  weakly  ctenoid 
>r  cycloid;  in  other  resjH'cts  essentially  a.i  in  the  Pirniiilrn.  S[ici'iE«  mostly  of  the  tropical  shores; 
most  of  them  Inrgi'  tiiJlH-s  of  strong  lientition  anil  bright  colors. 

1.  l>iwotpli«r)'n|[eiil«  T-nhspcd  or  V.«luip«i.  Ihcir  teeth  conical  or  tiiberciilar;  teeth  in  jBWsiifliiall.v  not  cmiflucnt.  Spitli* 
™nilY(ii™tf:  Ihp  jirxiw  (ilicn  illiwfmflor tnftriite,  p.  ZT7 

m.  JitKrr  pliiimyKWils  miiri'  or  liw»  (tpoon-chnjutl  cir  iMnin-nhapiil,  their  U'wih  bmndeBl  (raiisvcrwl)'  Hint  Ininmlc. 
nrnmitiTt  in  iiiOflBic;  lii>[|i  fn  jnwB  mere  or  Iw  iKirrcctly  coiilliinil,  lormiiiitn  sort  ot  l)«ifc;  suhI  •pineni:  dniwl 
iTiiiui.  0;  Willi'."  very  Ihivi'.  '-''i  lo  I'l  in  InR'nil  liiif;  vt-rloh™  lu  or  U  +  14  =  ai  or  -JS.    Specif*  hcrliivonniii;  the  wxiw 
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Family  LXIX.  LABKIII/E.— The  Wrasse- Fishes. 

Bofly  oltlong  or  <!loDgate,  covered  witli  cyctoiil  xealtv,  lateral  line  well  <Ieveloi>eil,  cnntinuouH  or 
iDt«rn][>ted,  often  angularly  lient;  mouth  moderate,  terniinat;  preniBxillarieB  iimlnHrtiK-;  inaxillaries 
without  BUpplotUBntal  bone,  clipping  under  membranaceous  eilge  of  tlie  preorliital;  anterior  teeth  in 
jawH  UHoally  very  strong  anil  canine-like;  teeth  of  jawa  Netiarate  or  Molilered  t^it^ther  at  base,  not 
forming  a  continuous  plate;  no  teeth  on  vomer  or  palatines;  luH'er  pharyngeals  completely  unife<l  into 
one  l>oiie,  without  median  suture,  this  l>oue  T-shupe<l  or  Y-sha[>e<l,  il^  teeth  iMnical  or  tubercular;  lipB 
thich,  loi^tudinally  pUiaite;  noetrils  round,  with  2  openings  ou  each  side;  dnraal  fin  cnotinuous,  the 
spinous  portion  usually  long,  it«  Bpines  rather  slender,  3  to  20  in  number;  anal  similar  tn  soft  dorsal, 
with  2  to  6  spines;  ventrals  thoracic,  i,  5,  inserted  )>elow  the  jiectorals  or  slightly  iti  advance  of  Ihein; 
branchiostegala  5  or  6;  pHeudobranchio;  well  developed;  gills  Sj,  the  slit  liehind  the  last  arch  small  or 
obaolete;  gill-membranes  simiewhat  connected,  soinetimca  joineil  to  tlie  narrow  isthniui';  air-bladder 
absent;  no  pyloric  cii^ca.  Species  chiefly  of  t)ie  tropical  seas,  living  among  rocks,  coral  reeb,  or  kelp. 
Many  of  tlieiu  are  brilliantly  colored,  and  souie  are  valued  as  food-llshes.  Most  of  them  [ef<l  n]ion 
mollueks,  the  dentition  being  adapted  for  entailing  hIicHh. 

a.  Lalera]  lini- contiatunu. 
b.  Sv<i\v9  miller  lurge,  nut  ini)r«  ITimi  W  in  li^ngthwlHV  ifoiii^H. 

'(.  Haul  witli  WHlvs;  4iirHiil  n[iliicii  nn. 
c  Twih  <>l  }awH  In  hIrkIc  Kric*. 

/.  l>T«qicn!lu  UHUnlly  flndj- ncrniU;;  cnuclal  liinatn ;>  (jjV/njA>i>.  p.  KS 

f.  Pr«i|ierv1v  enllre;  cuudiil  nminli.il ]'irricaliu,  p.  -IKi 

ti.  Tiflh  u(  ]«*»  In  2  nerles i'rrreo,  i>.  ail 

dd.  Hmd  HBitL-ltw:  iloreHl  npliiui  IX. 
g.  Bod)-  obluntt.  niH  d»'|>. 
h.  Canines  in  Ironi  of  uiJiwr  Jaw  vuiyimuill,  cleiMiMt;  thinu  uC  luiver  ]uw  furmliiKu  I'liltlnic  iilitr. 

jWl  CuniniBinfroiiHit  jnwBBlroiig.  HolfofmliiBB.-iiUiiiKi-'lm' llalirlurrrt.  \>.  ■»& 

tfj^  Bqdy  ralhcmhort  luul  rtttp.-,-..---..-^-. -  —  -,--------..--,,------,.  —  ..M'tmrjihunfnjff/'tH.  p.  2W 

cr.  tVKteilor  ciiulii«ii  not  prescni. 

i.  Snout  much  prortueM liiuu/iftinuw,  ]i.  'jua 

U.  Saout  111)1  much  prodiHwd. 
j.  bormliiplnogix. 

t.  Body  nlherilitp Imiuywd,  p.  iUl 

It,  Btnly  elongate I'kii-I-.JhIu.  p.  Ml 

jj.  miRaliipinutvllI  TluihirKama.  1i.  Wft 

U.  Uixivs  MiulkT.  moru  Ituiii  W  lii  luiixlhwlm:  Dcrlus. 
L  PoBtiTUiri'Biillii.-Hpn.Tient. 

m.  Hcaleannall.  murolhHtiTOIn  luliKtliwlw  n-rkii Julit,  p.  301 

mm.  ScBleaJarner,  SOUJilOiiileiiBthwisi'twriuii O/rii.  p.Xia 

U.  IMsleclor  canines  not  priweiil (V«il(o,  p.  3U 

n.  Firt.(  i  <lr,n<B]  splntn  ni>t  [iiiiKpiuiiuii'ly  rvmuvul  (roui  Hit!  ihlnl. 
u.  Scak-s law:,  ilbinit  ao lo  30  In iKiitrthHliw htIih. 

p.  PrcHjpercle  BL'rmlf!;  domtl  upllic:!  XI VinrhittihriK,  p.  Sl.'f 

pp.  Preopercle  pntlro;  donud  uplncs  ix  (THrvly  x). 
q.  Ti'i'lh  In  ja»s  lu  one  svrleii. 

r.  C^nine«i>f  upper  Jaw  bent  outwsRi  and  backward I'leailuehciUinu,  p.  3I« 

rt.  Canines  not  belli  outward  and  Imckwnril A'iKiUsat.  p.  S19 

■n.  Tvelh  In  Jaws  lu  lOHUy  xerlus Xw-atulirhlh^t,  p.  322 

no.  Scale*  nninll,  mure  than  70  In  len((ihwli(i!  scries f^mvlnlet,  p.  327 

tin.  PirM2  donul-BpineH  moreorltie  cotiHpIeiKiUAly  reuiovcd  frum  Thvtliltd. 

I.  Two  anterior  splnviot  dureal  eeparale  f roni  others  uud  plaiiil  as  a  n.'|iAnlc  Hiiuii 
nape /niWi«»,  p.aat 

(.  CbeeliN  with  small  k-bIuh //en.ilrfmmuliu,  p.K  : 

H.  Cheeks scaluluw XuriMhgi.  f.Si: 


,GoogIe 


278  BrLLETIN   OF   THE    UNITED   STATES    FISH   COMMISSION. 

0«na*  141.     LSPn>A?LOIS  OiU. 
Bcxly  compressed,  obloii);,  rovtred  with  large  scalts,  30  U>  35  in  the  lateral  tine;  enout  j>oiiiUil; 
mouth  large,  the  lateral  teeth  in  both  jaws  in  a  single  eerieu  coaleeeent  at  base;  4  canine  teeth  in  front 
and  a  po«t«rior  canine  tooth;  cheeks  and  operclee  with  imbricateil  Butles;  dorsal  and  anal  scaly  at  base; 
lateral  line  not  interrupted;  prenperde  uHiisUy  finely  serrmtefl;  soft  dorsal  and  anal  not  falcate  ante- 
riorly; caudal  fin  lunate.    Dorsal  rays  usually  ui,  10;  anal  rays  iii,  12.    Tropical  ports  of  the  western 
.  Pacific  from  Hawaii  through  Polynesia  to  Japan  and  Africa. 
JjpiilttpIoi>  am.  Prof.  Ac.  Nat.  Sci.  Phils.  11^.  140  {(LtUlarit). 
a.  Eye  mnall.  about  a  in  hesd. 

b.  Uaxliliiry  rcschlng  IroDI  margin  uf  eye;  caudal  truncate oBmliaiialtu,  p.  m 

bb.  Mexllltiry  reach Idb  roWdle  o(  eye;  outer  caudal  raye  prolonfted fnorleKm.  p,  27» 

wt.  Eye  larger.  4.66  In  head strojiluntirB,  p.  liMt 

917.  I^picUploia  albotnni&tua  (Cuvier  A  Valenciennes).     "A'tnai."     PUte  XXIV. <■ 

Head  2.9  in  length;  depth  2.9;  snont  3  in  head;  eye  6;  mouth  3;  interorhital  3.5;  D.  xii,  10;  A.  iii, 
12;  scales  8-34-13. 

Body  oblong,  compreaaeil;  hea<i  longer  than  deep,  upper  and  lower  profiles  evenly  weakly  convex; 
anont  rather  Ionic,  pointe<l,  rounded  above;  jaws  pro^luced,  pointed,  altout*  equal;  mouth  rather  large, 
nuuillary  reaching  (ront  of  eye;  teeth  strong,  conic;  4  large  canines  in  front  of  each  jaw,  the  outer  on 
each  side  of  mandible  enlarged;  tips  rather  thin,  fleshy;  eye  moderately  large,  its  po«<terior  margin 
about  middle  of  length  of  head;  (xisterior  mai^n  of  preopercle  finely  serrated;  inlerorbital  width  broad, 
convex;  ntwtrils  in  front  of  eye,  anterior  in  short  fleshy  tube;  last  dorsal  spine  2.7  in  head;  seventh 
dorsal  ray  2.25;  third  anal  spine  2.5;  fifth  anal  ray  longest,  2.2;  dorsal  and  anal  rather  broad,  rounded; 
caudal  tnmcate,  brood  at  base;  pectoral  small,  1.7  in  head;  ventrals  pointed,  1.5;  caudal  pe^luncle 
broad,  compressed,  1.75;  scales  large,  thin,  small  upon  back  in  (runt  of  dorsal  fin  aud  along  ba«e  of 
dorsal  and  anal;  scales  smaller  on  chest  than  on  si<les  of  body;  interorbilal  width,  snout,  apace  in 
front  of  eye.  and  mandibles  without  scales,  head  otherwise  scaly;  scales  on  cheeks  very  small;  lateral 
line  concurrent  with  back  and  running  posteriorly  aloug  middle  of  side  of  caudal  peduncle.  Described 
chiefly  from  an  example  (No.  04288)  from  Hilo. 

Color  in  life  (No.  122  0.  V.  J.),  pinkish  shades  on  white  grouQd'Color;  numerous  horizontal 
brown  stripea  crowded  together  along  top  of  head  and  back;  a  brown  stripe  from  angle  of  mouth  to 
angle  of  preopercle;  chin  and  throat  white,  covere«l  with  red  spots;  colors  uf  body  posteriorly  gradualiy 
give  way  to  yellow,  which  becomes  bright  yellow  on  caudal  fin;  a  black  blotch  at  base  of  }>osteriur 
part  of  soft  dorsal  extending  on  caudal  peduncle;  a  black  spot  nearly  aa  lar^  as  eye  on  fir^  dorsal 
between  first  and  third  spines;  iris  black,  with  red  inner  margin;  tips  of  dorsal  spines  yellow,  the  soft 
dorsal  and  anal  bright  yellow;  pectoral  rosy;  ventrtils  white,  with  rosy  and  yellow  shadings.   . 

Specimen  No.  02970  in  life  had  upper  half  of  head  and  anterior  portion  of  upper  part  of  side  dull 
rosy;  side  mostly  dirty  yellowish,  with  about  10  pale  bands  niade  by  pale  areas  on  centers  of  scales; 
cawlal  peduncle  fading  gradually  into  rosy  anleriiirly;  a  broad  dark  reddish  band  from  snout  through 
eye  to  gill-opening,  below  this  pale  rosy,  with  small  blotches  of  brown  oiid  |>ale  red;  a  bluish  wash  from 
angle  of  mouth  to  gill-opening;  lower  jaw  and  throat  pale  rosy;  a  large  deep  block  blot*:))  on  side  under 
last  dorsal  rays,  connecting  with  its  fellow  across  itaudal  peduncle;  spinous  dorsal  with  rosy  s|)ineB, 
meinbranee  bluish-black,  and  a  large  blue-black  blotch  on  membrane  between  second  and  third  spines; 
soft  dorsal  bright  yellow;  caudal  and  anal  bright  yellow,  the  latter  somewhat  smoky  anteriorly;  i>ec- 
toral  roey;  ventrals  jiale  bluish,  rosy  on  margin. 

Specimen  No.  02977  was  in  life  dark  purplish  reil,  becoming  ashy  below;  upper  parts  of  head  rosy; 
cheek  ashy,  washed  with  rosy;  2  or  3  ob(<cure  dark  blotches  on  pr^rbital;  a  dark  postocular  bar  ending 
in  a  rather  distinct  opercular  spot;  2  or  3  black  blotches  at  angle  of  preopercle;  subopercle  also  with 
several  bla<:k  blot^-hes;  lower  jaw  bluii^h  gray,  blotched  with  rosy  and  dusky;  a  very  pale  reddish 
blotch  under  last  rays  of  soft  dorsal,  in  center  of  which  is  a  black  spot  covering  1  scale;  spinous  dorsal 
bluish  gray,  a  large  black  blotch  on  membrane  tetween  second  and  third  spines;  soft  dorsal  pale  red 
with  a  yellow  border,  the  last  rays  orange  near  tips,  which  are  yellow,  a  more  or  less  distinct  patch  of 
pale  pinkish  brown  below  them;  caudal  pale  rosy,  membranes  smoky  'blue,  outer  rays  darker,  and 
with  a  narrow  pale  yellow  border;  anal  very  pale  rosy,  the  borderpale  yellow,  narrowly  bordered  witJi 
bluish;  pectoral  rosy,  base  darkest;  ventrals  pale  smoky  bluish;  iris  red. 

"  Lepidoploii  beunalaliu  on  pUte. 
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Anuther  example  in  lite  waa  il«ej>  purple  re<l,  fading  to  livid  purplish.  Old  exanipleu  were 
dixtlDctly  Biriped,  caudal  dull  purplieh  rod,  not  yellow,  besiiluM  pale  blotth  below  diUBul. 

Color  in  alcohol  pale  brown;  baek  a  little  darker,  lower  eurfac-e  whitish;  head  with  dark-brown 
lines  above,  lowest  2  broodeet,  mniijnt;  from  snout  to  eye  and  back  alont;  side  of  head;  streak  from 
cijmer  of  mouth  and  several  spots  at  same  place  itark  brown;  narrow  brown  lines  alonfi;1)ack  and 
broaiter  onea  on  side;  a  black  blotch  on  Hpinous  doraal  in  front  between  second  and  third  Hpines;  a 
large  black  blotch  below  last  dorsal  rayo  on  liack;  line  all  pale  or  whitish,  except  ventralti,  which 
are  tcrayiah  in  middle. 

We  have  several  email  examplee  (the  smaller  4.2  in(;h«i  in  length)  which  are  marked  exactly 
like  the  ailuttu. 

This  species  is  very  common  alwut  Hawaii,  ap|iearinK  daily  in  the  uiarkela.     Our  collections 
contain  33  e\anii>]eH  (31  froui  Honolulu  and  2  from  Hilo),  4.4  t<i   14  Indies  in  length.     Si)ecimens 
were  obtained  at  Honolulu  aleo  by  Dr.  Jeiikins,  the  Fur  -Seal  L'tmimic«ion,  and  by  the  AllxUroia. 
OMxi/TiAui  albalmiiatut  Cuvler  ii  Vitlenclenneii,  Uiet.  Nat.  I^iln.,  XIII.  111.  IH3».  Sandwich  Iilandi:  UUnlher,  Cat..  IV. 

105,  1X62  ISBndwIch  iKlanrlx). 
CtmnphtubUiHKilalm.Qlimbci.  FIbcIib  aiTSildeco,  VII,  MO,  pi.  CXXX,  IBM  (SiiniSwicli  Inlinidat;  lii  part. 
Labnitdit  dlmldlatai.  GQnlher,  SUdiic«,  243,  IKBl  (tiuidwirh  inlands). 
irar}wt>ffi>iiu/abi,  9m<lh  &aw>iin.  PnK.  U.  S.  Nat.  Hub.,  V.  1HX2,  l»T(Ju]in'>l«n  labtid)    Sidmlu;tint'r,  Hcnkx.  Ak.  Win. 

WIcli.  LXX.  1900.  503  [Horiuliilu). 
Lepidaploif  bilnnulatui,  lenkiu»,hu.».V.S.Fliih.Coamt.,  XXII,  IWJ  IHipl. ',«.  IVUH),  4I>H(HonuluIUI;  Snyder. op. oil.  (jRn. 
ID,  ISM),  S28  (Honolulu). 

318.  Lepidaploia  modeatuB  ((iarrett).     Fjk-  Hi). 

Hea<l  nearly  4  in  total  length;  depth  4;  eye  nearly  (1  in  head;  scalex  ?-33-rj;  Br.  6;  D.  xu,  10; 
.\.  in,  12;  V.  1,  5;  I'.  17;  C.  a,  1,  6,  li,  I,  2.  Head  pn-sente  a  slight  conitave  depression  alnive  eyer-; 
preoperi'ular  ■HerratioiiM  very  Huiall;  cyeH  auliciri-nlur;  maxillary  reaching  to  center  of  eye;  stales  of 
lateral  line  ellghtly  branched. 

DurHal  fin  exlende  over  a  Itase  e<ptal  to  half  length  of  ti»li  witliout  canilal,  Uwe  of  soft  [lortion 


Fiii.  UO.—Lei/iilaplaU  maUialiu  lUarrutl):  alUT  Giiuiitlicr. 

slightly  less  tlian  one-third  the  An;  anal   nearly  half  as   lou);  as  dorsal,  ils  [Htt<terior  base  slightly 
IKwterior  to  dorsal;  veiitrals  nearly  reaching  anal;  edges  of  caudal  fin  [Htinted  and  prolongc<i. 

Color,  purplish  brown,  {rassing  into  bluish  gray  lieneath,  and  obsoletely  liiiealed  longitudinally 
with  darker;  a  large  oblong  pale  diffuse  spot  beneath  the  posterior  end  of  the  doraal  fin,  which  is 
directed  obliquely  downward  and  forwanl;  irides  silvery,  tinged  with  yellow;  dorsal  tin  pale  grayieh, 
marked  anteriorly  with  a  large  diffuse  bluish-black  spot,  its  soft  portion  tinged  with  reddish  and 
niargincil  above  with  yellow;  anal,  ventral,  and  caudal  bluish  gray,  the  former  posteriorly  tinged 
with  faded  re<l  and  edged  with  yellow;  pectorals  nearly  colorless,  (liarrett.) 
CFeaUaJirivi  ittadrttui  Garrett,  Proc.  Cal.  At.  Eel..  Ill,  l»li3-l»6e  (Jan..  IHW),  106.  Sandwich  Iilanda. 
Piailliha'  laodatar.  Oanlhcr.  FIschc  der  SUdMRi,  241,  taf.  1-,M,  Hk.  K.  Ii«1  (llonululu), 

oMliprintcd  Lfpldoiilol; 
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21S.  Ii«pidaploU  Btrophodes  Jonlan  &  Mvuniiann.     "A'auxt."    PUte  XXIII. 

Ilewl  2.75  in  length;  deptli  2.73;  tye  4.65  in  iiea<);  snout  3.25;  month  3.1;  intororbital  4;  D.  xn, 
10;  A.  Ill,  12;  BWilea  7-34-13. 

Body  oblong,  coinpreM«ail;  lifoil  lon);er  tlian  tiei'p;  nppur  anil  lower  profllea  evenly  uid  Hiightly 
i;onvex;  snout  lung,  pointed,  ronnded  above;  jawH  prmlui-eil,  pointed,  a1>out  equal;  mouth  la^, 
maxillary  reaching  beyond  front  of  eye;  tevth  etroog,  furniinft  a  sharp  cutting  edge  oqi  Bide§  of  jaws, 
front  of  each  jaw  with  4  large  canines;  eye  rather  large,  anterior,  high  in  head;  posterior  margin  of 
preopen;le  very  finely  emarginate;  interorbital  space  rather  broad,  convex;  noetrils  small,  anterior  in 
ehort  tulNt;  dorsal  spines  pungent,  longest  3  in  head,  last  3.5;  third  anal  spine  longest,  2.8;  third  anal 
ray  1.9  in  hea<t;  pectoral  rounded,  1,7;  ventrals  i>ointe<l,  1.4;  caudal  broad  at  bate,  truncate;  caudal 
lieduncle  broad,  uompresned,  itu  ilcpth  2;  scales  large,  thin,  those  on  front  of  dorsal,  along  its  base  and 
tliat  of  anal,  amall;  lateral  line  concurrent  with  back,  sloping  down  at  (Aud^l,  then  running  Btrwght 
to  its  Iwae. 

Color  in  life,  pale  rosy  white;  upper  parta  of  the  snout,  nape,  an<l  side  to  base  of  about  ninth 
dorsal  spine,  lemon-yellow,  extending  down  on  side  to  level  of  upper  edge  of  pupil;  side  o(  head 
very  pale  rosy,  2  irregular  broken  lines  of  wine-colore<l  spots  across  snout  and  through  eye  to 
posterior  eilge  of  opercle.  a  similar  row  of  4  oblong  spots  from  angle  of  mouth  downward  and 
backwartl  lo  edge  of  0|>ercle;  cheek  and  side  of  lowerjaw  with  numerous  small  irregularly  placed 
orange  spots;  side  with  alx>ut  16  brighter  rosy  loiigitu<linal  lines,  those  above  less  distinct  on 
account  of  the  dee|ier  rosy  ground  color,  those  below  mure  distinct,  the  ground  color  being  more 
white;  side  lietween'  anal  and  soft  dorsal  lins  with  a  broad  sooty  black  spot  extending  irregularly 
upon  l)oth  fins  and  fading  uut  upon  bixly  anteriorly,  tliu  poeterior  edge  being  nearly  vertical  and 
well  defineil;  caudal  i)e<1uncle  and  base  of  tlie  caudal  fin  whitish,  with  a  slight  tinge  of  rosy,  a  pale 
rosy  band  separating  this  from  the  black  lateral  area;  region  in  front  and  below  the  pectoral  with 
about  4  series  of  small  reddish -lirciwn  spots;  pectoral  region  and  the  under  parts  somewhat  bluish; 
dorsal  An  rich  lemon-yellow,  the  tips  of  the  soft  rays  whitbh,  and  a  small,  rouml,  black  spot  on 
middle  of  membrane  of  second  spine;  liase  of  soft  rays  and  last  dorsal  spiues  rosy  from  intrusion 
of  the  rosy  wash  on  side  of  boily;  last  dorsal  rays  sooty  black  at  the  base  from  extension  of  the 
black  spot  on  the  side;  caudal  pale  lemon -yellow;  anal  pale  rosy  in  center,  lemon  on  spines  and 
along  tip  of  fln,  base  of  fin  sooty  black  from  intrusion  of  blai^k  sjiot  on  side  of  the  body,  the  blat'k 
extending  farthest  down  on  the  inlerradial  membranes;  pectoral  very  pale  rosy;  ^'entrals  pale  rosy, 
the  nieinbranee  bluish,  the  tip  of  second  ray  blackish. 

Color  in  alcohol  (field  No.  1M291),  gray-brown,  gradually  darker  posteriorly;  s[iace  between  soft 
dorsal  and  anal  abruptly  black,  the  color  extending  forwaril  in  ilarker  str^ks  along  the  rows  of  sitales 
and  forming  a  large  blai^k  blotch  onsi>ft  doreal  and  anal;  tup  of  head  and  space  before  dorsal  abruptly 
j)ale;  jvisterior  part  of  caudal  ])e<luncle  also  abrtiplly  pale;  a  black  blotch  on  dohwt  l>etween  second 
and  third  spines,  not  involving  third  and  fonrth,  as  in  L.  Iiilnnulaliif;  dorsal  anil  cauilal  otherwise 
I>ak';  a  )>aie  blotch  at  base  of  [Histerior  dorsal  rays;  side  with  narrow  dark  brown  longitu<linal  lines, 
i-ooltwi^ing  posteriorly  with  the  black  blotch;  2  narrow  brown  streaks  froui  lip  to  front  of  eye,  then 
Ijock  across  side  of  head  above,  edged  with  narrow,  darker,  wavy  lines;  a  wavy  streak  from  comer 
of  mouth  toward  base  of  pevtonl;  lower  side  of  head  with  small  brown  spots  or  blotches;  ventral  fin 
moetty  dusky. 

This  species  is  very  close  to  Lrpidapha  bUumitatiu,  differing  chiefly  in  the  dark  zone  on  posterior 
part  of  body  and  in  the  smaller  size  of  the  dorsal  s(>ot.  Our  s|iei'iniensareall  young,  but  we  have  the 
young  of  L.  biiuniiliiUt»  scarcely  lai^r  an<l  showing  the  markings  of  the  a<lutt. 

Our  collection  contains  5  B|>ecimens  3.75  to  4.7  inclics  long,  all  from  Honolulu. 
Lepiitaiiloita  Hruplioda  Jordan  Sc  Evi-nnann.  Bull.  U.  S.  Fteh  Cumia..  XXII,  Iscn  (April  11.  IWS),  IW,  Heaolulu.    (Tn>«. 
No.  60672,  f.  S.  N.  M.) 

Q«nu  14B.  TERBtCOLUS  JordiD  *  Bvamiann. 

Bjniy  elongate,  subfupiform,  coiiiprii«M.il,  with  rallier  long  pointi'd  snoul;  mouth  ratlier  large,  with 
anterior  canines  clrong,  J  to  ,1;  ["K'terior  caniniK  pnwiil;  lateral  l«.-th  short,  confluent  in  a  serrated 
cutting  edge;  che<'ks  and  opercle-  hihIv;  preojiercU'  entire,  Uith  limbs  more  or  less  scaly;  sealee  mod- 

'By  t)'pognirbic  error  "pel led  LepidaploU. 
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erate,  almut  40  ill  lateral  line;  lateral  line  coiitinumiH;  1).  xii,  10;  A.  iii,  10;  >li>rsalepin«K  low,  puiijfent; 
Boft  (Ii)rHal  and  atial  not  clevatecl,  their  Itfises  withoLit  smleu;  cauilal  suhlrunialf;  [Hvtoral  Bliort.  This 
ji^niis  IB  allieii  to  IVnvo  anil  Xegifike.  From  itn  nearest  relative,  Xeiivtee,  it  <lit[erB  in  tim  pivaeiice  of  a 
jioBterior  canine  tooth.     The  Bin^le  B|)e<;ieM  in  brilliantly  coloreil. 

rnrjeuftuJonUiii  &  Kvennann.  Bull.  U.  S.  F<»h Coram.,  XKII.  1^1  lAprll  11.  IMS),  1»1  iKiitiilifUi). 
220.  Vorriculue  aara^uineus  Jordan  A  F:verniann.     Plate  KXV. 

Head:!.llin  lengtli;  depth  aS;  eye  6.2  in  head;  snout  :J.l;  month  a.H;  interorljitaI4.75;  D.  xii,  10; 
A.  Ill,  12;  8<«les5-40-ia. 

Body  elongate,  (x>inpreased  oblong;  head  long,  point^-d,  conic,  tl«  depth  1.7  in  its  length;  eye 
(■mail,  its  posterior  inarjjin  in  mid-He  ot  len^h  of  hea<l;  snout  long,  pointed,  roun(lc<i;  jawa  producer), 
equal;  month  tarxe,  nearly  horizontal,  corner  reaching  below  front  rim  of  eye;  lijis  thlt-k,  fleshy;  teeth 
strong,  thoHe  on  sidts  nhort,  clone-set,  forming  a  sharp  cnttjng  edge  on  aide  of  jaw;  5  canines  in  front 
of  upper  jaw,  4  in  front  ot  lower,  a  posterior  t'anine  on  each  side  o[  upper  jaw;  tongue  long,  pointed, 
free  in  front;  preopercle  not  serrate;  interorbital  space  broa.i,  convex;  nostrils  small,  anterior  in  short 
tnl)e;  iloraal  spines  strong,  shaq>-iK>inte<1,  longest  in  middle  and  posteriorly;  last  dorsal  spine  4  in  heail; 
anal  spines  strong,  last  spine  longest,  3.75;  seventh  anal  ray  3;  caudal  roundeil;  dorsal  and  anal  liiiH 
scaled  at  liase;  )M>ctoral  rouiule<l,  1.9  in  bend;  ventrals  short,  spine  strong,  [lointed,  two-thirds  longest 
ray,  whit;!)  is  2  in  head;  caudal  peduncle  broad,  ilee]),  2.2  iu  head;  scales  small,  thin,  cjdnid  bead 
with  very  small  thin  cycloid  scales  on  occiput,  clieek,  greater  part  of  oi)ercie,  1>ehind  e}e  and  on 
o|ierclef,  otherwise  nake<];  lateral  litie  slightly  eurve<l  in  front,  then  oblii|Uely  down  U>  batw  of  caudal 

Color  ill  life,  deep  reil,  edge  of  upper  jaw  and  lower  lip  goltien;  a  long  Htrii>e  lielow  e)e  pure 
golden;  a  long  stripe  from  eye  along  liack  to  Ittise  of  caudal  golden,  with  a  Tisl  shaile,  a  vertical  Wat  k 
l>ar  e<)ged  with  golden  almve,  on  opercular  r^ion;  a  long  blackish  area  covering  it  from  eje  to  Bbo\e 
pectoral,  with  some  blackish  tiefore,  behind,  and  above;  a  black  B|iot  at  base  of  caudal;  donial  and 
caudal  golden,  fiivt  dorsal  edgeil  with  violet  and  with  the  lower  Iialf  violet;  anal  entirely  deep  blood- 
red;  ventrals  golden;  jie<^toral  re<ldiah,  golden  at  base. 

Color  in  alcohol,  very  p«,le  brown;  a  dusky  liami  from  suont  aeroas  liack  of  heail  and  on  side, 
fading  ont  indistinctly  posteriorly;  a  blackish  spot  at  middle  ot  liase  of  caudal;  opercle  jiOBteriorty 
■with  black  vertical  lilotth;  fine  all  pale  or  light  brown. 

l»eHcril*4l  from  the  type.  No.  50(177,  U.  S.  N.  M.  (field  No.  tXHW),  an  example  7.5  inches  long. 
taken  at  Kilo  with  liook  and  line,  in  deep  water  with  Ktdiii  ernnw,  tUelacim  nuirghi,   EnjtImchXiiiii 
irhUijiii,  Antigimla  gleindai-hveri,  and  Anlhi'in fuiKliriimit.     Only  the  tyjie  thus  far  known. 
Virrindia  taHgulntm  JoKitHX  ii  Evermaiin,  Bull.  V.S.  Fish  Cumm,.  XXII,  1W2  (April  11,  llMiJ.  lUl,  Hilo. 
Oenni  149.  TEBBBO  Jordan  *  Snyder. 

This  >R'niu  differs  from  I^pidaploin  in  having  the  teeth  in  2  series,  the  outer  imee  canine-like, 
growing  smaller  [losteriorly,  the  inner  ones  coaleBce<l  into  a  narrow,  blnnt-e<lge<t  plate;  a  laiv*i^  straight 
imfterior  canine  projecting  torwanl  from  binder  jHut  of  iipj>er  jaw.  Lar^  fishes,  eitnilar  iu  ap|iear- 
ant-e  to  lA).id.i,,lvU.  '  ' 

IVrm.  Jonlrni  A  Siijilur,  l-rcM^.  (I.  S.  Si.1.  Mus.,  XXIV,  law,  H»  (MBwjtAodu). 

331.  Verreo  oxycepIialuB  (Bleeker).     Fig.  120. 

Head  2.))  in  length;  depth  3.35;  eye  7  in  head;  snout  2;  moutli  3.75;  int«'rorbital  4,1;  I>.  xii,  11; 
,\.  Ill,  12;  scales  tH35-13. 

Boil y  elongate,  compressed,  oblong;  head  elongate,  compressed,  pointe<l,  it«  depth  1.5  in  its  length; 
snout  and  jaws  proilnced,  jiointed,  the  latter  about  B<iual;  lips  very  thick,  briiaii,  Heshy,  plicate; 
maxillary  not  reaching  anterior  rim  ot  orbit;  nostrils  small,  close  together,  anterior  in  very  sliort 
tulie;  mouth  rather  lante,  uearly  horizontal;  teeth  in  2  series  in  jaws,  the  outer  canine-like  growing 
smaller  posteriorly,  the  inner  iK>aleHced  into  a  nanviw  blunt-edgeil  plate;  2  enlargtrd  canines  in  front 
of  each  jaw,  those  in  lower  with  2  small  teeth  between  them  at  symphysis;  piwterior  margin  of 
preopercle  very  finely  serrate;  a  posterior  canine;  interorbital  witlth  broad,  slightly  convex;  gilt- 
opening  large;   gillrakerB  short,  thick,  conic;  dorsal  spines  strong,  thick,  pointed,  the  membranes 
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ileeply  indewi  between;  Meventh  spine  longt-sl,  3,4  in  huad;  sevanlli  dorsal  ray  longeHl,  2.3;  anal 
apinee  aUiut,  stronfc,  third  lon)^t,  2.75;  ninth  anal  ray  lon)^t,  3;  pectura.!  ratiiur  aliurt,  broad, 
roundt-d,  1.9;  ventral  spine  etronic,  3.1  in  head,  tin  2;  depth  of  caudal  )>eduiic1ti  2.75;  males  lartie, 
thin,  cycloid;  lateral  line  concurrent  with  back,  running  along  to  base  of  cau<lal:  head  with  t^uiall 
acalee  on  top,  on  cheeke,  and  on  oiierclee,  othemige  naked. 

Color  in  life,  2  straight  longitudinal  stripeti  from  eye,  lower  one  continuous  to  root  of  caudal, 
tiut  liecouiinK  somewhat  faint  at  places,  the  upper  breakiu);  up  into  3  elunf:rat«d  blotches  over  the 
lateral  lint;  5  red  blotches  on  bai'k,  first  2  under  apinoua  dorxal,  third  under  anterior  |>ju1  of  soft  dor- 
sal, fourth  at  pneterior  end  of  soft  dorsal,  fifth  forming  a  saddle  above  end  of  tail;  ground  color  above 
lateral  line  faintly  pinkish;  4  faint  reddish  streaks  from  nape  to  caudal,  the  upi>er  2  running  through 
the  reii  blotches  on  boirk;  body  below  dirty  white  with  a  pur]>lish  tjnge;  13  faint,  ilirly  reddish-yellow 
stripes  from  axil  and  throat  to  cau<lal,  the  n^  perinost  nmning  togctlier  at  a  point  above  vent,  the  6 
)ow*ero)ost  ones  terminating  at  liase  of  anal,  fourth  and  fifth  from  above  border  red  etri{ie;  head  and 
snout  faint  reddish;  a  cluster  of  yellowish  sjxits  on  a  red  ground  on  interorbital;  a  yellow  i>at«'h  on 
each  scale  on  head,  except  those  on  Kil>opercle;  cheek  and  jaw  paler;  frenum  and  throat  faintly  pur- 
plisli;  a  jet'black  bloU'h  coverint;  the  tower  half  of  sixth  to  ninth  spinous  dorsal  membranes;  a  small 
blotch  at  root  of  tenth  spine;  anterior  halt  of  mill  dorsal  yellow,  reildisli  at  niot  and  tii>,  membrane  of 
posterior  half  jmle,  rays  orange,  lower  half  of  last  4  red;  caudal  yellow,  middle  of  uienibrane  and  rays 


Flu.  13U.— TnTco  luycriiAaliin  IBleekur]^  niter  Jordan  mill  Hnyili'i 

reihlish  orange,  eilges  re<ldish,  a  red  spit  at  upper  and  lower  bm^  of  lin;  a  small  re<l  blotch  at  ventral 
side  of  tail,  another  al>ove  jxisterior  end  of  anal;  anal  spines  ami  membranes  faintly  purplish;  soft 
anal  yellow,  root  and  margin  reddish,  tip  white,  faint  purplish  streaks  on  membrane,  ventral  [lale, 
faintly  tinge<l  with  purple,  spine  tinged  with  red;  membrane  of  pectoral  very  faintly  purplish,  rays 
faint  orange,  root  reddish,  axil  faintly  purplish,  a  reddish  yellow  bar  at  base  of  fin;  the  outer  e<lge  of 
iris  red,  inner  yellowisli. 

Color  in  alcohol,  very  pale  brown  with  longitudinal  pale  hues;  basal  [lurtion  of  dorsal  lin  from 
sixih  to  tenth  spines  black. 

Described  from  one  example  (No.  04134)  from  Kailuo,  which  agrees  fairly  well  with  s])e(;imens 
from  Japan  liescrilied  and  figured  by  Jordan  and  Snyder  (Proc.  U.  8.  Kat.  Mus.  l9Cri,eill),anddoul)Hf* 
belongs  to  the  same  species.  The  identity  of  the  Australian  pig-fish  ( Verreo  aniinncfUatu*)  with  thif 
species  is  not  proved,  but  it  is  not  unlikely.  Ajiparently  the  species  is  subject  to  considerable 
"n  the  nuraljer  and  position  of  the  pinkish  spots. 


oi  Li-i'iten,  Hupp(iM.-d  to  be  from  Jajna;  Uilnllier.  Cal.,  IV,  IU9,  l»Si  (Australia). 

tf.1^l,phut  tt«lmac«lala,  MH«l«y.  Fish,«  Au.-rtmlla,  Prot.  Llnmean  Soc,  N.  8,  Wale*.  VI,  77,  ISs; 

1.  PortjKk»n. 

(bMj/Mw-  «n<™<i™/a(«»,  liielnrtachner  A  DMorlein,  PiKhu  Jspani.,  In  Dcnka.  Ak.  Wl«.  Wiei 

n,  Llll.  iss;.  21 

1  (Tokro)^ 

[•tilknwa,  Prel.  Cat..  30,  ism  (Takyu;  pt-rhapK  not  of  Gitrithcrl. 

Diw,lvdon  unimacul>Uiu>.  Jortan  A  Snyiler,  1^'.  II.  a.  Nat.  Jim..  XXIIl.  IWl  (Dafmber  10.  VMI\ 

1).  WW  (TokJO). 
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FISHES   OF   HAWAIIAN   ISLANDS.  ZOa 

Oeam  ISO.  rrBTHOJITIIS  OttnUier. 

Body  oblung,  compivsued,  cuveivd  with  largt;  scales,  25  to  30  in  lateral  line,  tliosu  of  the  thorox 
enkrgeil,  larger  than  those  of  rest  of  body;  beiul  RcaleUisu;  lateral  line  not  intcrrupttnl;  muutli  vmall; 
canines  small,  i:\asB  set,  those  of  upperjaw  very  »hort,  those  of  lower  jaw  forniin)r  a  cntting  eilt'e;  lar^ 
posterior  canines  present;  flna  low;  D.  ix,  11;  A.  iii,  11,  the  apinea  nhort  ami  punj^nt.  Small  Sahva 
of  the  coral  reefa  allied  k>  IIulic}i<ere»,  but  the  ant^irior  caninex  much  less  developed  and  the  jx>steriiir 
canine  wanting.  Coloration  always  exquisite. 
SMhojiUia  GQnlh.:r.  C»i.,  IV,  IIU,  1»02  i-driyiitiUiT). 

a.  Sld<:  ivilhou I  loDgltudlniil  stripes;  olivocuuus.  Ihickly  uovercd  wilti  amall  bright  Kreuli  duU aiiUarit,  p.^SS 

oa.  Sirtu  wllh  4  lonKltudlnal  bluu-ieii  slrlpw;  upptr  Imlf  nl  aide  (froylKli  uIIti;,  Iowlt  half  Bmylsh  wliiic  wild  purpllsli 
waiih naoHHata,  p.  ail 

2SS.  Stethojulis  axillaris  (Quoy  &  riaimanl).     "  Omtika."     Fig.  121. 

Head  3  in  length;  depth  3.2;  eye5.4in  lieail;  wnout  2.6;  preorbital  5;  interorbital  5;  D.  ix,  II; 
A.  in,  It;  scales  3-26-8. 

Body  rather  short,  deep  and  moderately  compreaeed;  head  longer  than  deep  and  pointed;  snout 
sharp  pointed;  jaws  each  with  a  series  of  close-set  bluntly  conic  tet'lh;  no  enlargoi  anterior  eanineij. 
posterior  canine  not  develo]ie4l  in  any  specimen  examined;  preorbital  oblic|ue;  oiKtrcle  ending  in  a 
broatl  tbin  Hap;  eye  small,  the  lower  eilgo  of  orbit  in  a^cis  of  boily;  donial  and  ventral  outlines  about 
ei|ually  curved;  caudal  iietiuncle  moderate,  its  depth  alMiut  2.2  In  bead;  fins  moderate;  dorsal  KpincM 
short,  the  raye  slightly  longer;  caudal  slightly  rounde<l;  ventnils  sliort;  [>e('toral  loriKer,  1.5  in  himd; 


Flo.  m.—.'titlioJiilU  arilUirit  (yu..y  &  (Jalnuinl):  atUT  UOnthiT. 

soales  large,  those  on  breast  and  nape  not  reduced  in  sixe;  head  entirely  nakml;  lateral  lino  oompletti. 
curving  downward;  3  rows  of  si'aleM  under  posterior  portion  of  <lorsal. 

Color  ill  life  of  example  (No.  03441)  taken  in  coral  rocks,  olive,  with  irregular  white  areas  im^u- 
larly  placed  over  body;  dorsal  and  anal  fins  golden  with  series  of  pink  dots  on  rays;  on  one  side  of  caudal 
peiluncle  2,  on  other  side  3  black  spotM;  black  spot  with  yellow  margin  at  bases  of  last  2  rays  of  soft 
dorsal,  similar  one  in  same  position  on  anal;  golden  spot  just  alx)ve  axil  of  pectoral;  yellow  from  ti|i 
of  snout  following  horizontal  straight  line  backward  just  below  eye  to  preopercle;  yellow  below  this 
line  to  ventral  a8i)ect  of  head,  failing  to  a  light  i«lor  in  alcohol. 

A  young  example  2.5  inches  long  when  fresh,  clear  oilve-green,  sandcil  above  with  very  faint  gray 
points;  lower  half  of  head  from  snout  abruptly  golden,  the  upper  lip  orange;  axil  orange;  a  black  streak 
across  Ita^e  of  pectoral;  3  Indigo-blue  spots  bonlered  with  paler  blue  on  caudal  peduncle,  the  middle 
one  largest,  the  third  nut  ocellate  and  above  median  line;  dorsal  orange,  finely  barred  with  liarker  and 
with  olive  at  base,  its  edge  whitish;  anal  orange  with  whitish  edge,  obscurely  green  at  bai^;  a  large 
ocellus  on  last  rays  of  dorsal  and  anal;  caudal  plain  reddish;  pectoral  and  ventrals  greenish  gray. 

Example  No.  3077,  somewhat  faded;  back  greenish  brown  with  very  fine  white  saml-like  specks; 
head  violet  brown,  dotted  above;  belly  and  lower  half  of  side  abrui)tly  purplish  red,  with  traces  of  4 
red  Btreftks  along  rows  of  scalea;  2  very  small  black  ocelli  surrounded  with  blue  on  tail,  the  seci)nd 
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larger,  both  on  lateral  line;  Alai^ydlowiah  whil«B|>otinasilof  p^toral,  bast;  blatkiHli;  iloreal  brown, 
everywhere  Bnely  siieukleil,  t;<i^  darker;  caudal  plain  dusky;  anal  Maine  oiilor,  yellowish  at  baHe;  ven- 
trals  dirty  white;  pectoral  jiale. 

Another  exauii)1c,  in  life  was  olivaceouB,  tliickly  covered  wljh  very  sniall  bright  green  dots;  throat 
and  Iwlly  greenish  Dilvury;  base  and  axil  of  j>ectoral  with  brown  fl[>ot;  a  bright  orange  H[>ot  jimt  above 
[leetoral,  failing  to  white  in  ali-ohol;  2  or  II  email  black  spots  on  lateral  line  on  |>oiiterior  part  of  n'audal 
jieilnnele,  the  lai^,  if  present,  on  base  of  eaudal  fin;  dorsal  fin  olivaceous,  with  brownisli  ppots,  a  blai-k 
spot  at  the  base  of  last  2  rays;  anal  olivaceous,  the  base  green. 

In  alcoliol  the  small  green  specks  become  white.  In  the  very  young  there  is  a  small  black  spot 
on  the  last  rays  of  anal;  si>ots  on  caudal  peduncle  almost  invariably  3  or  4,  tlie  black  doreal  spot 
nearly  always  present;  in  examples  a  little  larger  the  anal  spot  lias  disappeared  and  the  number  on 
the  uauilal  iwiluncle  'm  re<1uued  to  2,  rarely  3;  in  still  larger  examples  the  hjioIs  on  caudal  i>e<Iuncle  are 
reduced  to  1  or  2;  the  anal  sjiot  ia  absent,  and  that  on  thedorxal  is  usually  absent.  In  young  examples 
the  yellow  or  while  axillary  spot  is  not  evident.  Our  collection  contains  a  good  serieij  of  Bi>eduens 
exhibiting  these  characters,  and  conaiata  of  a  fine  series  of  64  a[>eciinens,  one-haif  to  4.7  inches  long,  18 
from  Hilo,  the  others  from  Honolulu.  Uf  the  latter,  3  were  aecuretl  by  Dr.  Wood  and  14  by  Dr. 
Jenkins,  (specimens  were  also  obtained  by  the  Albatroan  at  Honolulu,  I'liako  Bay  and  Hilo,  Hawaii; 
off  the  southern  coant  of  Molokai  at  stations  3S29,  3S34,  and  3H37  in  20,  8,  and  13  fatlioms,  respectively. 
This  B[)ecics,  ori)^nally  described  from  Maui,  is  known  also  from  Pclew,  Solomon,  Fiji,  Navigator, 
Society,  New  )Iebri<les,  Ponape,  and  Bandao  islands.  In<lividuals  were  frequently  attracteil  by  an 
electric  light  uf  the  Al(nUrij»ii  hung  just  below  the  surface  of  the  water. 

Jala  axiaarU  Quu)*  &  UilinHnl,  ViiysKV  d«  ri'ranlc.  Zuul..  IliZ.  ItWl.  Hiiui,  Hawaiian  Islandi. 

!9fllioj«lit  axUlarl:  StnvU.  Bull.  U.  S.  NH.  Mvw.,  (Ju.  7,  M,  m77  (Mon.ilulii);  UiliitluT.  FiMthc  ilcr  Kiirt«i-,  VII,  i'>l.  Tn(. 
U.1IXV1,  em.  v..  18S1  IHawallmi  Islands);  Fowler,  line.  Ac.  Nal.  Scl.  fhilH.  lUJU,  'UK  |Ilawalinti  IxUndhl:  JfilklnH, 
Bull.  U.  S.  PIhIi  Curnm..  XXII.  IVtt  (»vpl.  '£).  1909).  1S9  (llonuliilii);  i^tiydr''.  m'.  L'il.  IJaii.  1».  lyiM),  It^  llluwallaii 
iHlauds). 

S28.   Stethojulie&lbovittata  (Kolrcuter).     Plate  XXVI. 

Head  3  in  length;  depth  3;  eye  B  in  beail;  snout  2.7;  premaxillary  4;  inlerorbilal  4;  I),  ix,  II; 
A.  Ill,  11;  scales  4-27-8. 

liiiJy  rather  short,  stiiut  anil  in<Hlcrately  cumpreawit;  head  longer  than  ,dee{i:  snout  miHleralely 
long,  conic;  dorsal  profile  rising  in  a  regular  gentle  curve  from  tip  of  snout  to  caudal  jieduncle;  ven- 
tral outline  somewhat  less  convex;  mouth  small,  each  jaw  with  a  series  of  close-set,  bluntly  conic 
teeth,  ilecreasiiig  regularly  in  size  iMtsteriorly;  no  canine«;  eye  small,  slightly  anterior,  lower  l)onler  of 
orbit  in  line  with  axis  uf  body;  interorhital  space  rather  broail,  gently  convex;  mtidal  peduncle  not 
deep,  its  clepth  eifual'  to  snout;  lower  posterior  edge  of  opercle  very  oblique,  extending  upward  anil 
backwanl;  opercular  flap  high,  broadly  rounded;  scales  large,  those  on  breast  and  naiie  not  reduced; 
a  series  of  smaller  scales  at  base  of  dorsal  and  anal  and  on  base  of  caudal;  lateral  line  complete,  follow- 
ing curvature  of  l>ack  to  middle  of  soft  doreal,  where  it  curves  downward  3  scales  and  continues  to  liaee 
of  cAudal;  fins  low,  longest  spines  of  dorsal  Bl>out  2  in  snout;  dorsal  rays  a  little  longer;  anal  similar  to 
soft  (lorsal;  caudal  slightly  rounded;  ventrals  short,  reaching  halfway  to  origin  of  anal,  their  length 
less  than  snout;  |>ectoral  longer,  1.4  in  head,  reaching  base  of  anal. 

Color  in  lile,  upper  half  uf  side  grayish  olive,  4ower  grayish  white  with  purplish  wash;  a  purjilish 
blue-red  line  along  body  at  base  of  doraal,  l)egimiing  on  snout,  curving  downward  to  include  up[>er 
niai^n  of  eye,  then  upward  to  occiput,  thence  along  base  of  dorsal  to  last  doraal  ray ;  a  I'iiiiilar  line 
from  eye  backward  umler  lateral  line  to  vertical  from  base  of  thinl  dorsal  spine;  a  thinl  from  snout 
under  eve  to  midille  of  base  of  cawlat,  curving  upwanl  over  Iiase  of  j>ecti>ral  and  then  broadly  down 
on  middle  of  side;  a  fourth  beginning  on  lower  jaw,  curving  upwanl  across  cheek,  then  running 
upwanl  and  backward  on  slioulder-girdle,  jiassing  over  base  of  {lectoral,  thence  parallel  with  thinl  line 
to  Imse  of  i-audal;  these  lines  at  first  bright  purple-red  but  soon  fading  to  white;  dorsal  [mie  orange, 
slightly  dusky  along  l>order;  caudal  orange,-  dusky  at  base  and  aloiig  mai^na;  anal  i>ale  bluish; 
pectoral  pale  yellow  at  Imse,  dusky  towani  tip;  ventrals  smoky;  iris  yellow. 

Color  in  alcohol,  bluich  purple  alxive,  paler  Iwlow;  a  narn>w  white  line  from  tip  of  snout  to  base 
of  (-audal;  below  this  a  similar  line  liegiiining  on  lower  jaw,  curving  upward  across  cheek  to  edge  of 
opercle,  then  ascendii^  mai^n  of  shoulder-girdle  to  base  of  pectoral,  then  across  base  of  pectoral  and 
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alon^  lower  part  of  i^iile  to  lower  bnse  of  caiulal  tin;  a  uiinilar  line  Itackward  from  eye  under  lateral 
liiiu,  (basing  above  pectoral,  another  from  foreheatl  across  upper  ed^e  of  eye,  cromin^  npwanl  to  iiaiic, 
thenre  along  baw  of  dorsal  to  caudal  pedunolei  eldeof  heail  washed  with  bluish,  the  under  part  with 
blDieh  aiid  Chinese  white;  breast  pale  bluish  with  brighter  bluish  spots;  fins  all  pale  or  dusky  white. 

Almve  description  based  upon  a  specimen  [So.  0574H)  4.6  inches  long,  c)btaineil  at  Honolulu; 
life  color  taken  from  specimen  (No.  03031)  4.25  inches  tang,  obtained  at  Honolulu,  June  7.  Our 
collection  contains  one  other  specimen  (No.  03231)  4.1  inches  long,  obtained  at  the  saine  time  and 
place.  In  aildition  to  thetie,  we  have  examined  21  specimens  collected  by  Dr.  Jenkins,  and  nthent 
obtained  by  the  Athatrom  at  Honolulu,  where  the  fish  appears  to  be  common.  The  length  varies  from 
4  to  S  inches. 

Orvfinal  type  locality  unknown.    The  species  has  been  recorded  from  Maui  and  Honolulu. 

1,'Urrat  aBiorUliU«t  tcnircnler,  Nov.  Comm.  IVtrop.,  IX.  V«:   BiinniileiTr.  Ichthyiil..  1(H.  pi.  SH,  flR.  3W,  IT8S,  localiiy 

jHlii  iaUratiu  Uiioy  A  Galmnnl,  Vr<yi%e  iIg  1'  L'ranie,  Zool.,  K1.  pi.  36,  flg.  1,  IICM,  Maul,  Hawailsn  Iilind*. 
SUthujalii.aBt>rUUiia,G&Mt,et,  Ann.  &  Hag.  Nat.  Hint.,  VIII.  I«Gt.3Mi;  [iQnther.  Fln'hc  dprtWdimj.  VII.  -iM.  Taf.  riLi.  Fig.  K. 

ISfll  (Hawaiian  IsIhihIk);  RleinilHThncr.  Uimlu.  Ak.  Wtm.  WIen,  LXX.  IWD.  IW  tHoTtnlulii):  Fowler.  I'nK'.  A<-.  Nut. 
SW.  Phila.  1900.  SOS  (RnwalUn  Ixianclg):  Jenkliu",  Bull.  V.  S.  Flah  (Sirnm.,  XXII,  IWK  (ScpL  28, 1903),  4»  (Hono- 

luln);  Siiyfler.  op.  fit.  (Jan.  19.  IBM)  «8  (Honolulu) . 

Osnni  Ifil.  HAUCStEBBB  BapF«ll. 

Body  oblong,  compressed,  not  elevat«<l,  covered  with  large  scales,  25  to  30  In  the  lateral  line, 
which  i.i  nut  interrnpt4«l,  but  bent  abruptly  behind;  scales  on  breast  a  little  smaller;  head  sraleless, 
compre»<eii  c<mic;  preopercle  entire;  teeth  large,  2  to 4  strong  canines  in  iront  of  each  jaw,  a  posterior 
canine  tooth;  lln  rays  usually  D.  i.t,  11;  A.  in,  11;  flns  low;  caudal  lunati',  tnmcat«  or  rounded; 
ventrals  inserte<l  under  axil  of  pectoral;  gillmkers  short  and  feeble;  gill -membranes  slightly  joini  <^ 
Ut  the  narrow  isthmus;  no  scaly  sheath  at  base  of  dorsal;  vertebnc  10 -j- 15  =  25.  SptH'ie.j 
numerous,  of  rather  small  size  and  gay  coloration,  the  typical  species  (with  lanines  })  all  belonging 
to  the  Kast  Indies  and  Polynesia,  those  with  canines  \  {Iclilliijralliiii)  lieing  all  American. 
imiiehrr't  itnppcll,  Neue  Wlrbelthlere.  FIscho.  10.  17.  1S3T  Ipmanaatw):  not  IMiehimm  Nllwon.  WSI.  ageuuHorwiilM. 
/rAMymUuSwalnson.  Nal.  Him.  Clam.  Fixhoi,  II.  :»2.  1K»  (ilimttfralul). 

'.■h-mjulii  0111,  Pnw.  Ac.  Nnl.  Sci.  Phlla.  1KA2.  Iti  (anbHCUule  for  llalieHmre.  iGftarded  wpreoi-cuplcit). 
FnmjHiii  Blocker.  tJniim.  IWm.  cle  Japan,  in  Vorh.  Knn.  Afc.  Wet..  XVIIl,  1879,  ft  IporUaplerHii:  no  .leHnltlon, 
Iriilio  loiHan  &  Kvpnnann,  Check  Lint  Am.  Flstiex.  412, 1S96  (nvliatni). 

a.  Side  briek-iwl.  with  about  6  «rlcso(Brecniipnu;  belly  pale  blue lau.  p.-Jsi 

aa   Each  imle  with  nilark  red  erencont  Rpol,  ronvox  anteriorly,  bordered  poaleriorly  with  bine nnialfHinnia  p.  ■Mi 

SS4.  Haliclueres  lao  Jenkins.     "Lao."     Fig.  122. 

Head  3.4  in  length;  depth  3.4;  eye  5.5  in  heail;  snout  3;  preorbital  5;  inlerorbltal  4.25;  D.  ix,  12; 
A.  Ill,  12;  scales  4-28-«. 

BiKiy  (ihort,  slender  and  greatly  compreaaed;  dorsal  outline  rather  straight  from  tip  of  snotit  to 
occiput,  tlicn<«  gently  archwl  in  a  long  curve  to  base  of  caudal;  ventral  outline  a  UingiT  lower  curve; 
hi*!  small,  much  longer  than  dtep,  snout  long,  sharph  conic,  jaws  each  with  a  pair  of  strong  canine 
teeth  anteriorly,  and  a  row  of  close-set  shorter  teeth  on  the  sides;  eye  small,  lower  edge  of  orbit  on 
axis  of  Ixniy;  interorbilal  con\ex,  the  nape  trenchant,  caudal  peduncle  moileralely  dee|),  2  iu  head; 
preorbital  oblique;  preopercle  and  o]m  n  le  smooth,  the  latter  eniling  in  a  long  j>ointe<l  flap;  scales 
large,  thin,  their  eilges  soft,  surface  delicatel)  striate,  scales  on  breast  and  nape  much  re<1uccd;  head 
entirely  naked;  lateral  line  complete,  following  cur\ature  of  liack  for  20  scales,  then  descending  H  rows 
anil  continuing  to  base  of  caudal,  spinons  dorsal  lou,  its  spines  weak,  about  equal  to  snout,  ilorsal  rays 
somewhat  longer  and  almut  equal  to  distance  from  tip  of  snout  to  posterior  edge  of  pupil;  anal  similar 
Id  soft  dorsal;  caudal  slightly  rounded,  the  outer  rays  slightly  produce"!;  ventrals  long,  the  outer  rays 
prodiu-eil,  reaching  vent,  1.6  in  head;  pectoral  small,  slender,  as  limg  as  ventrals. 

Color  of  a  fresh  example,  side  brick-reil,  with  aboutJi  series  of  green  spots,  the  upper  3  briglitest; 
lielly  |iale  blue;  the  up|>er  blue  slrijte  continued  anteriorly,  running  across  humeral  rtyion  and  almve 
eye  to  just  al>f(ve  nostril,  a  broad  green  strijie  across  opf'rdes  and  Irelow  eye  to  mouth,  thin  narrowly 
iNirderetl  by  blue,  and  on  anterior  part  of  opercle,  broadening  and  running  downward,  somewhat 
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yellowish  ami  bnnleivtl  !>)■  Iilue;  operi'ular  Hap  ffreeii,  piirjiliBli  above;  an  ohIoD);  triangular  fiurjili.- 
area  bordered  anteriorly  liy  blue,  1)elow  ripereular  flap;  a  broail,  ohloDg  purple  spot  on  lower  part  of 
cheek  from  lower  jaw  tu  |>a.sterior  eilge  of  preopercle;  a  broad,  bri(-k-reil  strijie  from  eye  to  upper  lip, 
where  it  is  broken  by  bUie,  then  ending  in  a  red  spot  on  up])er  lip;  above  thin  is  a  narrow  green 
stripe,  then  a  broatler  briek-red  one,  conne(^tin|t  with  thiu  a  liroad  brick-red  stripe  running  across  head 
and  along  side  at  bane  of  ilorsal;  median  line  of  head  with  a  narrow  green  stripe,  bluish  on  snont; 
chin,  throat  and  belly  |iale  blue,  fonie  rosy  at  Imse  of  ventrals;  a  b)ood-red  crescent  in  front  of  pectoral, 
with  a  rosy  wash  in  front  and  on  Hide  behind  it;  ilorsal  with  a  aeries  of  round  bright  green  B[>otB  along 
base,  separateil  by  retldiuh  brown  connecting  nith  a  broad  median  band  of  dark  reddish  brown,  aliove 
which  is  a  narrow  bright  olive-green  stripe,  then  a  broader  deei)-re<l  stripe,  the  extreme  edge  ol  the 
fin  whitish  blue;  a  black  or  dusky  spot  on  membrane  between  first  and  second  spineti,  a  similar  but 
larger  black  spot  on  membrane  between  second  and  thiril  rays;  anal  brownish  red  at  l>aso,  then  a 
narrower  greenish-yellow  l>and  with  zig-zag  upper  cilge,  next  a  broad  brownii=h-re<l  liand  narrowly 
bordcreil  with  white;  caudal  brownish  retl,  crosseil  by  3  irregular  serieH  of  green  spots,  bordered  by 
blue,  the  jMMtA'rior  Beries  yellowish  green,  bordereil  by  bluish  white,  the  fin  tipi>e<i  with  bluish  whit^-; 
l>ectoral  jtale  rosy,  greenish  yellow  at  base;  ventrals  bright  green,  dusky  on  outflr  ray;  iris  {tale  blue. 


Fio.  m.—JInlMinrfi  Ino  lenk\n-:  Iroin  Ihi- lypo. 

Color  in  alcohol,  pale  du?ky  greenish,  paler  lielow,  tli<^  green  stripes  on  heotl  fa<le<)  to  hrownisti 
green,  the  purplish  and  red  stripes  now  pale  green;  dorsal  and  anal  ptirplish  and  bluish  green;  dark 
spot  on  Hrst  dorsal  membranes  and  a  larger  one  lietwi-en  second  an<l  third  rays;  dark  spot  on  last  dor- 
sal rays  oltticnre;  liaseof  laudal  bluegreen,  the  tip  whitish,  with  a  thin  snbtenninal  bla<^k  line;  »  small 
black  post  ocular  spot. 

The  above  description  is  base<l  upon  a  single  specimen  (No.  03.114)  5  ini'hes  long,  olitained  by  us 
at  Monohihi,  June  13.     Two  specimens  were  obtaine<!  by  Dr.  Jenkins,  3.8,  and  4.2rt  inches  long. 
7/ai(c*.fwi(miJi;ulilnH.  Bull.  r.  B,  FI.Fi  Comm.,  XI.X,  ISW  (Aur,  M.  1900).  IB.  fl«.  3,  Honolulu  (lypc.  No.  8132,  L.S.Jr.rniv. 
MUK..  roll.  O.  y.  JpnbitiH):  Ji'tiklnn,  op.  rll.,  XXII.  lucrj  |Si'r.l.  £1. 1'JUi),  V,0, 

226.  Halichttrea  omatiBBimuB  (Garrett).     "  Olmn  ynaii-el'i."     Fig.  123. 

fiend  3.5  in  length;  depth  -t.l(i;  eye  5  in  head;  snout  3.2;  preorbital  4.0;  interorbital  4.1;  D.  ijc, 
12;  A.iii,12or  II;  wales4-27-8. 

Body  elliptical,  coiiipn«ie<l,  the  dorsal  and  ventral  outlines  alxiut  oi|iially  curved;  head  longer 
than  deep;  mouth  small,  each  jnw  with  2  strimg  canines  in  front,  followeil  by  a  series  of  smaller  conic 
twt.h  laterally;  astron;!  posterior  canine  on  each  side  in  upper  jaw;  eye  small,  its  lower  e<lge  on  axis 
of  bo<ly;  o|>ercular  dap  long  ami  narrowly  runiidud;  caudal  |)«-<luncle  compressed;  itsdeptli  at  middle 
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2  in  lieail;  vertical  fins  hi|[hi  dorsal  spines  ithoiit  2.H  in  head,  tlie  rayn  a  liltle  loni^r,  about  1.8  in 
heeA;  anal  similar  to  soft  iliiraal  but  »>omewhat  lower,  the  rays  2.4  in  head;  candal  Hiightly  niunded, 
the  rays  1.5  in  head;  ventral  Inng,  the  outer  ray  produced,  nearly  reaching  origin  of  anal,  1.4  in  head; 
li(><^>ral  moderate,  reaphing  vertical  at  vent,  1.4  in  head;  scales  lai^,  their  edgett  soft,  the  surface 
Hnely  striate,  scales  of  nape  and  breast  muith  reduf'ed;  head  naked;  lateral  line  complete,  f<itlowin([ 
contour  of  liack  to  line  of  fourth  dorsal  ray  front  last,  where  it  curves  downwanl  3  rows  of  scales  and 
[■ontinu«x  lo  base  of  caudal;  pores  of  lateral  tine  with  3  to  7  or  8  l>ranche8. 

Color  in  life,  each  scale  with  a  dark  red  crescent  spot,  convex  anteriorly,  bonlered  posteriorly 
with  blue;  heatl  bright  red,  with  a  bright  green  stripe  on  median  line  from  snout  lo  liate  of  cau<1al, 
another  of  same  color  alonj  upper  margin  of  eye  on  to  the  body,  where  it  continues  more  or  less  dis- 
tinctly just  above  lateral  line  about  half  length  of  body;  a  narrow  green  line  from  snout  lo  midilleof 
anterior  mar^gin  of  eye;  a  bright  green  stripe  from  near  angle  of  mouth  along  lower  margin  of  lower 
limb  of  preopercle  and  on  Hubopercle  and  opercle,  this  green  gradually  shailing  into  bine  on  throat  and 
belly;  a  Iila<^k  spot  behimi  eye  surrounded  by  bright  green,  with  rc<I  spots  in  sonie  specimens;  dorsiil 
fin  dark  red,  with  a  row  of  dark  green  oblong  spots  on  proximal  border,  one  spot  on  each  interspinous 


Flo.  1-a.^Hallrh(ri-ri  •TTiiiliainiuii  (fliirrein.    Type  nf  It.  irMrtrmi  JoiilrinH, 

membrane,  a  green  longitudinal  ttand  on  outer  portion,  with  a  \'ery  narrow  outer  margin  of  light  blue; 
a  black  spot  on  membrane  between  first  and  second  spines;  in  one  example  a  ^uble  l>lotch  between 
fiTvL  and  third  soft  rays,  and  a  me<lian  row  of  green  sj)ots,  the  detail  of  niarkings  of  this  fin  I'arying  in 
each  specimen  examined;  anal  dark  reii  with  a  green  Iwnd  along  central  portion,  onter  maiTtin  with 
tiarrow  blue  line;  caudal  dark  red,  with  a  cross  band  of  bluish  green  at  the  base,  and  2  or  3  other 
cr*«B  bands  often  broken  up  into  spots  of  green  with  orange  centers;  ventrals  blue  with  a  dark  line  on 
anterior  portion;  pecfiiral  pale  red,  with  base  and  axil  bright  green. 

A  verj'  brilliant  little  fish  taken  from  the  coral  reefs,  apparently  not  very  common.  It  was  not 
obtained  by  us  and  is  known  only  from  the  3  examples  collecti'"!  by  Dr.  Jenkins  in  18R9,  the  earlier 
'iiwri[)fion  of  Garrett,  and  from  examples  taken  at  Honolulu  by  the  AUxitroM.  These  specimens  vary 
in  length  from  S  to  6  inches. 

Jnlit  nmn/lMfmH*  Ganell.  Pmc.  Cat.  Ac.  KM.  ticl,.  Ill,  1R«3,  «»,  Hawaii. 
/Atfirhm-ir  .ViV((«VT(»  JFtikinN,  Biitl.  U.  8.  Fish  (^omm.,  XiX,  1899  (Aug.  80,  1600).  17.  Hk.  2,  Honolulu  (Ijiw.  No.OJ.Hl.  I^  8 

Jr.  Univ.  Mils.,  "oil.  O.  P.  Jcnklnsl ;  Jenkins,  i.p.  ril..  XXll.  1902  (Kept.  23.  IWI).  460. 
IhlifkinrtarHnlifimiii:  Snyder,  op.  oil..  XXII.  19M  (Jnn.  19. 19M),  Sat  (Honolulu). 
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Oauni  Its.     HACBOPHASTnOODOR  Blasker. 

T)iit<  p^niiti  in  hIIimI  to  IIiilU'li<rrcii,  ilifferiiifE  in  t)i(>  ilee]>cr  iKxly  aiiit  in  tXw  presence  iif  hut  fcu' 
Intxe  iiharynjreal  teeth.     Coloration  very  liriHiant  aiiil  varied.     Oura)  rccfa  «f  the  TropipM. 
J/ruT'ijiAarynfoiffm  HIeeker.  Ciilii>|>.  (Ion.  Labroiilii,  in  Vpnl.  Kon.  Ak.  Wi'l.,  Xlll,  1M2.  IVO.  ^1X9  (Jtij;>  imffruHi):  BlwkiT. 
Atlai',  I,  ]M.  Itiia. 

236.  HacrophuTn^odan  geof&07  (Qiiciy  A  (iaimarcl).     "Jlmalm  .iMoln."     Fis.  124. 

Iloaii  :).!  ill  length;  depth  2.t(:  eye  4.11  in  heail;  Knout  3.1;  preorliital  -t.T-');  interorbital  4;  P.  i\, 
11;  A.  i[i,  11;  icaiis';i-28-10. 

Body  ahnrt,  deep  and  eompresseil;  litaii  short  and  hlunt;  snout  abort,  eonic;  mouth  small,  hori- 
zontal, 4  front  le<'th  in  cnrh  jaw  Hlrong,  the  ceoindon  each  Ride  of  np|H.T  jaw  turned  Isu^kwanl;  a  prom- 
inent ]H>sterior  canine  on  npjier  jaw  near  the  ansle,  thiH  HOinetimeH  dnplitated;  caudal  jio'luni-le  deep, 
2  ill  hoad;  eye  finall,  wholly  nliove  axis  of  Imdy;  interorbital  Bimceniunded;  n|iercular  flap  rather  Umj: 
and  ronn<ieil;  fins  well  develoix'd;  origin  of  domal  anti-rior  to  up|>er  enil  of  gill-o]ieiiin^,  il«  diHtanre 
from  ti|i  of  snout  e<iiiat  tolenjrth  of  head;  don«l  ajiincM  wift  and  flexible,  their  li'n):thalM>nt2..'>tnbead, 
ravK  aliout  etjually  hisb,  outline  of  fin  gently  roiindeil;  anal  rotindul,  itf  ori^ii  under  luis<-  of  fw'i-ond 


FlO.  VM,—,ViB-mpli:irfiiirinilna  firiiffrnii  (CJHciy  A  llaimanl).     Typpof  M.  ruiHtliiln  Jpnkins. 

or  third  dorsal  ray,  ilH  height  eiiiialinn  that  of  Sfitt  dorsal;  lundal  truncate  or  very  sliBhtly  nmndcd; 
outer  rays  of  vcntrals  proilui'ed,  n-a<*hin);  origin  of  anal,  thi-ir  length  1.4  in  head;  pu'toral  brood,  the 
upper  rayR  Roniewhat  leiifclheneil,  eijual  to  length  of  ventmls;  ecales  large  and  Ann,  the  surfares  finely 
striatp;  head  entirely  nakeil;  nape  nakeil;  ("calesof  breawtwarcely  re"luce<l;  lateral  line  following  curve 
of  hack  curving  downward  3  rove  of  scaiea  nniler  last  dorsal  ray  and  ccmtinuing  on  4  scales  to  iMise  of 
caudal,  the  tulies  with  2  or  3  branches. 

Color  in  life,  olive,  with  limad stripes  along  the  rows  of  scales,  these  made  up  of  a  large,  bright 
steel-blue  spot  on  each  scale  and  a  black  Imr  behind  it,  the  spots  si  nailer,  closer,  and  brighter  on  breast; 
head  with  many  cnrveil  blue  strijies,  throat  with  Bimilar  ones;  firstSdorwl  spines  tipivd  with  golden, 
rest  of  dorsal,  anal,  canilal  ami  ventrals  golden  olive  with  hliiish-blaok  wiged  (n-elli;  a  narrow  black 
eilge  on  dorsal,  anal,  anil  cauilal,  followwl  by  a  hUU  narrower  whitish  one;  pectoral  light  orange,  its 
liase  dei'p  bluish. 

Color  in  ali'ohol,  grayish  brown,  side  of  ImkIv  with  aliout  10  irregular  |>ale  stripes  sei>aTated  hy 
darker  ones;   cluvk  and  opercle^  with  narrow  wav  y  bniwnish  or  bluish  lines;   breast  anil  lielly  with 
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round  biiiii<h  fpols;  ilorsal  brim  mull,  «ilh  a  ivieiiiiii]  aiTii-s  of  larpe  nmiiil  liliiiKli  iii)o)h,  alwive  whii-h 
in  u  einiilar  Mtriiii  of  NinHllcr  tpotfi  iiaix-  of  mciiiliranf^  of  Hntcrinr  rinrwil  Hpiniw  lilai-k,  white  atliji; 
atial  sitnitar  to  xoft  ilonut,  xnuienhut  clarker,  n  HcriiH  of  blue  ><[hiIx  iilont;  itM  Inuw  in  a<lilitii>n  to  the 
second  series  cliHtjiIly,  til(ji"  of  fin  paler,  narrowly  ti]i|>t'i!  with  ilarli;  t-aiutal  xrayiwh,  with  narrow, 
verttra!  darker  liiipa,  the  fin  narniwly  tijitwei  with  ilarkor;  ventralfi  whilixh  with  5  or  fi  i:rviv  serieti  of 
bhiiah  H|ioti);  jiectiiral  pale 

We  have  txaniiiidl  7  R|>ecinienti  oF  thin  xpei'iiM — one  ['ollifterl  by  iih  atHunoUihi  in  lilOl,  5 obtained 
by  Dr.  JenkiiiH  at  the  name  place  in  IRK9,  and  nne  xcnt  tiH  by  Mr.  Herndt.  They  are  XH  to  5.4  inches 
in  lensttli  and  aKree  well  with  the  oriKinal  of  M.  gi-ugni^,  wliicli  waw  deMcrilx-il  from  Ma»i.  lliioy  4 
Uaimanrx  plate  hai'  the  ImxIv  and  flns  all  blue;  blue  nyuM  iiti  all  the  tinx  save  )ici'(orali  yelli!wii<h  on 
bajiC  of  pe<-toral  and  tip  of  caudal;  HpotM  on  ventralx  distinct.  TheKpei:iei!  iirarealiuut  the  reefs.  In 
life  it  in  very  bandwune. 

Jidit  uruffmynmiy  &  ilnliiiarcl,  Vny.  Uranir,  Zitil..T,0.  [>1.  ft\.  ns.'i.  >"''*.  Maul;  (:iirlFr&  ViilriiclminH,  HIsi.  Nui.  Puiw,. 

XIII.  479,  IK39  lllawaliaii  iKlandH,  Quoy  ^  r.ulmanl's  >]>i'<'iiDi'ii);  Bki'liFr,  A<-t.  Siv.  S<'1.  Itid.>-niKler[..  1.  ]k.sc.  Ah 

(MuiiHiovnMHkaw). 
jH'r«ii«lcnfiri:iCuvleii&  Vulendeiiniii.  HLil.  Nai.  Fi>twi.,  X111, -IHl,  1K»,  Ulca. 
MiKroplinm«iimlnii  ffraffhiiil,  Blruker.  Prw.  Zuil.  Kix-.  I!*iil.4rj.  aiid  All.  Irhlh.,  IM.  |>I.  3i,  tl)i.  .V  1XUV:  JeiikiiiK,  Riill.  I'.  H. 

Fnlt  Cumm..  XXII,  Itm  (Sep).  Xt.  I9(M1.  4iSUiH<>ti»liilii). 
Ilalgglvaui  iKi-Jrusil.  UUnlhrr.  Cal.,  IV.  u:>.  IM::  I  HnwHlian  iBlauiis);  iii.l  uf  ((QiUImt-h  Su.]«.v 
jramiiiA<tr|nif)'Kfiuia7H(7uf»Jenklii]i,ItuII.  r.  .1.  FIhIi  Comm..  XIX.  h«9  (.kii^.  SO.  19ai|.  4ii.  riK.  I.  HodoIuIu  iim-c,  Nu,  lilM. 

L.  S.  Jr.  fnlv.  Vox.,  n.ll.  O.  I'.  Jenkliw). 

Oanai  163.  OOKPHOBni  Lao^pMe. 

Body  rather  elongate,  comprepweil,  ciivereii  with  ruiKlerate-sinil  ijcales,  '2't  to  ;fO  in  the  lateral 
line;  lateral  line  not  inlemipled;  head  waleli-sc;  nncint  abruptly  i.nKliutii,  a  Ioiik  Inlie,  whiidi  bears 
the  rather  long  jawHat  the  end;  canines  Hiiiall;  no  ixmlerior  canine;  ji'll-niciuhrane  attai-hetl  to  the 
L->thmiu';  I),  viii,  l:t;  A.  iii  or  ii,  11. 

Small  fishes  of  brilliant  eoliirs.  allie.t  to  rh'iliom.ufi,  but  dislingniKhe<l  from  all  other  hibridu:  hy 
the  prolon^nnl  Miout. 
U-iHi/hmii  lAi'^pt^U'.  Hlj>l.  N>t.  t><iJiv.,  ITI.  100.  1W.;  Uvrnlriiat. 

li'ohulK  u|>per  anil  lonir  mys  of  rnlulul  lUlli-  ].r«1ti<'t'cl  .'. rrir.H..  |i.  '.wj 

iIhIi.  si-hU'K  iimrKliu-d  wiili  lilui'.  wrilcal  flim  pHli';  ['iiiiilal  )m1<>.  wlili  iijiiht  an<l  luwn 

337.  Oomphosus  variusl^vix^de,     " AkihJi,."     Fit;.  12.i. 


Body  elongate,  compressed,  <leepe«t  alHJut  tiuddle  of  |».>(-toral;  head  Iouk,  up[>er  profile  straii^ht; 
enont  very  long,  upper  jaw  slightly  the  longer,  and  prochii-e.1  into  a  long  heak,  ils  ilepth  equal  lo  eye; 
lipfl  thick,  fleshy;  teeth  strong,  ends  rounde<l,  forming  a  cultinged^  in  sideii  of  jaws;  caninea  2  in 
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front  above,  4  on  front  of  mandibk,  all  ronic;  eye  small,  aoterior  margin  behind  middle  of  length 
of  head;  mai^in  of  pi^ipernle  umlulate;  interorliital  width  broad,  convex;  noetrila  email,  poeleriur 
iiearly  over  front  margin  of  eye;  dortnl  apinea  pungent,  much  lower  than  mift  rays,  the  longeet  of 
which  is  3,75  in  head;  eeron<l  anal  spine  longest,  3.6  in  snout-,  lon|ie«t  anal  ray  3.75  in  head;  caudal 
obliquely  trunuale,  the  lowest  raya  the  longeM;  pet^oral  2  in  head;  ventral s small,  3.2;  scales  large, 
cycloid;  lateral  line  descending  abruptly  below  [>i)fl(erior  dorsal  rays,  tub«fl  branched. 

Color  in  aleohol,  anterior  half  of  Ijocly  below  while,  shailing  into  deep  brown  above  pectoral;  top 
of  bead  dusky;  each  scale  on  trunk  with  blai'k  median  H|iot;  blaekinh  streak  in  front  of  eye,  2  broken 
blackish  streaks  from  tiebim]  eye;  dorsal,  anal,  anil  raudal  blackish  brown,  former  2  fins  narrowly 
white,  .caudal  broadly  white;  anul  with  nieilian  row  of  rounded  pale  spots;  pectoral  and  ventrals  pale 
browniab,  former  with  blackish  spot  at  base  above.  Described  from  an  example  (No.  04276)  taken  at 
Honolulu. 

The  species  is  rather  common  in  the  markets  of  Honolulu  and  Hilo,  and  is  represented  in  our 
collections  by  27  specimens — 21  from  Honolulu,  3  from  Kailna,  and  3  from  Hilo.     It  is  smaller  than 
G.  trict^or,  the  length  of  our  specimens  ranging  from  5  to  9.2  inches. 
Oomphomt  raniw  Liurfp4de.  Hiat,  Sat.  Poias..  III.  1(H.  pi.  5,  Hg.2.  IgOl.  T«hitl;  Oilnlher,  C«l.,  IV.  193,  lWia{Aneltyuni,  T«b1li|; 

Ishlkawa,  Prel.  Csl.,  28,  1(197  (MlfBkiHhlnia.  Rlukiu  lalanda);  Sleiudachner,  Denks,  Ak.  WisB.  Wlen,  LXX.  ISOD. 

Wl  (Honolula);  Fowler,  Prcic.  Ac.  Nat.  Hcl.  PhUa.  190O.  610  (Sandnii-h  IslaDds);  Jenklnn,  Bull.  L<.  B.  Flib  Comm., 

XXII,  1M2  iSepl.  2^  1«03).  4«t  (Honolulu);  Snyder,  op.  HI.  (Jan.  1«.  19(H).  6»  (Honolulu). 
QomfhiHW  prdoralil  <juo>-  &  Uaimanl.  Voyage  de  1'IIranie.  Zool,,  282,  1824.  Maul,  HawaMi  Day.  Fish.  Ind.,  406.  pi.  86.  Og. 

S.  ISTT  (AndBiaanH):  Bennett.  Fish.  Ceylon.  S.  pi.  in.  18S0  (Ceylon:  anal  wilh  a  yellowish  cron-band). 
Oomplmtiit  ftatvt  Cuvler  &  Valenciennes.  Hlnl.  Nal.  Polw.,  XIV,  25,  IS39.  Maul;  Brevoort,  Eiped.  Japan.  272, 186«  (Lew 

Chewi, 
Oomphonu  melanoltit  Bleeker,  In  Nal.  1'ljil.  Neder.  Inil..  VIU,  IH.'ifi.  45T.  Kokos.  Attwi.  I,  »',  pl.  XXI,  Og.  3.  1882.  Cocsa; 

Java;  GUnlhef,  Oat-,  IV.  198,  1862  (East  Indle*). 

338.   OompluwuB  tricolor  Quoy  4  Oaimard.     "  Hinalea  iiit-i."     Plate  XXXVI. 

Hiiad  2.5  in  length;  depth  3.A;  eye  II  in  head;  snout  1.7;  mouth  4.6;  interorbital  A;  D.  viii,  13; 
A.  II,  11;  scales  4-27-a. 

Body  elimgate,  couipreeeed,  deepest  alwut  base  of  pectoral;  head  long,  upper  profile  straight; 
snout  very  long,  jaws  e<]ual,  produced  into  a  long  beak,  its  depth  equal  to  eye;  Ups  thick,  fleshy;  teeth 
forming  cutting  edge  in  sides  of  jaws,  2  curved  canines  in  front  of  upper  jaw,  4  amines  at  front  of 
mandible;  eye  small,  its  anterior  margin  much  nearer  gill-o;>entng  than  tip  of  snout;  margin  of  pre- 
opercle  undulate;  interorbital  width  broad,  convex;  nostrils  small,  the  posterior  nearly  over  front  rim 
of  orbit;  dorsal  spines  pungent,  the  longest  much  shorter  than  longest  ray,  which  is  4.8  in  head;  anal 
spinee  pungent,  second  longest,  4.5  in  snout;  first  anal  ray  4.6.5  in  head;  caudal  emarginate,  lobes 
pointed;  pectoral  2.1  in  head,  reaching  above  origin  of  anal;  ventrals  short,  1.7  in  pectoral,  sharply 
pointed;  caudal  peiluncle  deep,  its  depth  4  in  head;  scales  large,  cycloid;  lateral  line  desi^nding 
abruptly  below  posterior  dorsal  rays,  the  tubes  branched. 

Color  in  life  (No.  03256),  indigo-bhie  with  agreenishshadebecomingdiatinctlygreen  on  back  and 
belly;  edge  of  each  B(«ie  dull  violet,  the  violet  shades  continuous  on  belly,  but  restricted  on  back  to  a 
brownish-red  spot  on  each  side,  the  form  and  shatle  of  violet  markings  varying  considerably;  bead 
green  above,  <leep  blue  on  cheeks  and  operele,  light  blue  on  jaws,  indigo-blue  at  throat,  otherwise 
varying  shades  of  greenish  and  ilark  purple;  light-red  streaks  ra<liating  from  eye;  a  bright  yellowish- 
green  l>ar  behind  gill-opening  ixivering  basal  fourth  of  pectoral  ftn;  a  jet-black  spot  in  this  on  base  of 
first  rays  of  |>ei'toral;  duntal  reddish  brown  at  base,  then  br^ht  blue,  the  upper  part  golden  green; 
anal  similar;  caudal  light  bluish  green,  its  scaly  base  dull  violet;  ventrals  dull  blue,  other  rays  black; 
pectoral  golden  greeu  at  base,  otherwise  pale  violet  washed  with  blackish  above;  iris  grpen  with  a 
scarlet  ring.  Another  example  was  dark  blue  in  life,  withagolden-green  patch  behind  pectoral;  fn-ales 
of  body  each  with  a  vertical  bar  of  dull  purplish  red. 

Color  ill  alcohol,  blackish  shaded  with  deep  blue-green;  lips,  donwl,  anal,  median  caudal  rays, 
and  blotch  above  base  of  |iectoral  pale  blue-green;  pectoral  blue-green  bamlly;  black  spot  at  t>a»e  of 
u{iper  caudal  rays,  outer  )>ortion  of  fin  black. 

Described  from  (No.  04192)  an  example  from  Hilo.  Our  collections  contain  47  eiCTrel lent  specl- 
wen».  varying  in  length  from  5.75  to  12.5  inches — 39  from  Honolulu,  the  others  from  Hilo.     Of  the«e, 
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10  were  collected  by  Dr.  Jordan,  3  by  the  AUxHrou  in  lfl96,  and  4  by  Jordan  and  Snyder  in  1900. 
Specimena  were  collected  by  the  AlhalTo**  in  1902  at  Honolulu  and  I'liakn  Bay,  Ilnwaii. 

This  hanilsome  epecien  ia  cummon  in  the  markets  at  Honolulu  and  tlilo,  whither  it  in  hrouKbt  in 
i.|iiantitie»i  from  its  native  reefx. 

ikmiihanu  Itiniot  Qiio)-  &  Oalmanl.  Voynge  it  I'Uninle.  ZooL,  2«0.  pi.  »,  flg-  X  Ifil.  M«ui;  Slfindnchtior,  Iienks.  At. 

Wiw.  Wirn,  LXX,  IBOO.  .'i06  (Hoiiciliilu);  Fc.wler.  Proc.  Ar,  NuL  Sri.  Phila.  IWIO.  SIu  iKaiiitwii-h  JslBiiili.);  Jenkins. 

Bull,  v..  S.  Fish  t\iium.,  XXil.  IWi  iSopl.  Si,  IMS),  «G4  {Honiiliilul;  Xiiyilor.  up.  ell.  (Jun.  1»,  I9u4>.  KN  (Honolulu; 

Pitaliii  Buy,  Hawaii). 
'iumphoioi  crpediunv  Cuvlcr  &  V&letir.U 

0«iiQi  164.  ASAMPSSB  Ooviar. 

Body  oblong,  rather  deep,  compressed,  covered  with  moilerat*  or  large  gcalett  (25  to  30  in  the 
lateral  line, abont  50  in  HiTl^Knus  AmphffH);  lateral  line  i!untinuoni>;  head  scaleltwa;  preoiwnJe  entire; 
teeth  iinitterial;  2  ant«rior  oaninen  in  eai;h  jaw  pnmiinent,  turned  forward,  coniprcH^eil,  with  culling 
edgeM;  no  posterior  canines;  D.  ix,  12;  A.  iii,  1'.^.  Si>eciea  of  rather  lar^Mzeanil  ahowy  I'olore,  of  the 
East  Indies  and  Polynesia.  The  t;roup  ii<  naturally  ilivieible  into  2  groups  distin)niiiihe<l  by  the 
pize  of  the  t*caleM.  The  Japaneae  Hi>eeies  constitute  the  Hu)q;en us  or  probably  diAiti net  genus  Aiiij/he'TK, 
distinguiehe<l  Iroin  Anampneg  by  the  small  xcales. 

Inrmer  pcrbaiw  ■  Tilapia, ) 
AmpAei'ff  JitTihkn  A  Siiyd<T.  Pivr.  T.  K.  Nat.  Mun..  XXIV.  190*2,  G'2S  ififf/raphiruf]. 

a.  Color  In  lile.Knylxh  olive,  under  part*  brick  red.    AtxHit  13or  14  writs  iif  whiWslHilsanil  liloU'li»  fomiiiiR  iiirlpmrraui 
head  to  tail runrr.  (..Ml 

b.  FLaeh  ■rale  with  a  narrow,  vtrtlcftl  blue  line rtrrmannt,  p.  29» 

bb.  Bluish  vertieal  lines  on  KToleH  bmtuler  and  more  ipul-likeln  thvcenlvt.  mpechilly  nii  caudal  pidunrli-.  wlierethey 
OHUtne  Ihe  form  of  oval  apottc.  Side  with  ahout  a  doien  pale  horizontal  fitripes,  made  up  of  ihi.-  Heritv  of  flpotn  oh 
the  rowK  of  scales patl-'ffrayi.  p. -iM 

239.  Auampaea  cuTier  t^uoy  &  Gaimar.1.     "  djiiilf;"   "Hlhi."     Fig.  l:ifi. 

Head  3.3  in  length;  depth  2.H;  eye  K  in  head;  snout  3.1;  jireorbital  4.2;  interorhtlal  4;  1>  ix,  12; 
A.  HI,  12,  scales  4-28-9. 

Body  oblong,  deep,  and  compreAsed;  dorsal  and  ventral  outlines  al>uut  ei|ually  convex;  head 
short,  snout  obtusely  conic,  the  anterior  profile  a  little  timi'ave  in  front  ot  eye;  month  small,  2  jwiirs 
of  flat  projecting  canines  in  the  jaws  anteriorly;  eye  small,  entirely  alM)ve  axis  iif  liody;  interorbital 
high,  convex,  nape  trenchant;  can<lal  pe<lnncle  compreMied,  its  least  de]>th  2  in  head;  fins  [iioderate; 
dorsal  spines  nearly  as  long  as  snout,  rays  somewhat  longer,  fidly  ei|ualing  snout;  anal  sindlar  to  soft 
dorsal  anil  equally  high;  caudal  squarely  truncate,  lays  2  in  head;  ventmls  short,  not  reaching  vent, 
2.4  in  bead;  pectoral  longer,  1.9  in  bea<l;  scAles  large,  deep,  the  edges  soft;  scales  on  na[ie  and  breast 
tinich  re<luceil;  a  row  of  small  scales  at  liaseof  dorHat  and  anal  and  some  on  baxeof  i-audal;  lateral  line 
normal,  following  cur\-aturc  of  bai-k  until  nnder  bant;  ot  third  dorsal  ray  fnini  ]ai't,  where  it  curves 
downward  for  3  rows  of  scales  and  continues  to  base  of  laudal;  heail  entirely  nakiit. 

Color  in  life,  grayish  olive,  under  parts  brick-red;  cilges  of  scales  somewhat  darker;  bai'k  along 
hese  ot  dorsal  fin  with  numerous,  irregularly  arranged,  small  round  white  8|)ots;  Iieliiw  these  almut  13 
or  14  series  of  larger  roundish  while  spots,  witli  smaller  white  liloti'hes  l>etween,  forming  stripes  from 
head  to  caudal,  these  most  broken  above,  the  lowerAor6  continuous  whit«  lines;  among  thexe  spots  are 
a  good  many  small  yellowish  or  orange  specks;  the  red  l>elow  pectoral  in  5  or  S  detjnite  stripes;  small 
white  specks  along  base  of  anal;  upper  half  of  head  pale  brownish,  with  numerous  snial]  Tuun<l  white 
dots,  a  number  of  narrow  pale  blue  wavy  lines  forward  and  iluwnwaril  (nitn  eye  and  1  or  2  short  ones 
Itack  ot  it;  lower  parts  of  heail  bluish  white  with  numerous  small  round  re<l  spotc;  breast,  throat,  and 
lips  reildish  white,  witli  a  few  red  spots;  snout  above  lip  and  preorbital  n^ion  <liisky;  2  small  bluish 
spots  on  side  of  caudal  peduncle  and  a  few  smaller  bluer  ones  on  un<ler  edge;  dorsal  orange-red,  most 
pronounced  in  the  outer  band,  mottlei.1  w  ith  darker  and  greenish  elsewhere,  cros^nil  by  about  6  narrow 
irregalar  or  broken  greenish  blue  lines,  the  lower  one  broadest  anteriorly,  the  'S  lower  ones  more  or 
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Ie«8  hmken  up  into  spolj"  p<intprifirly,  the  lin  wilh  a  hroail  rich  blue  border;  anal  rich  blood-red,  with 
tl  rich  blue  liiieH  runiiiii;^  full  leiiKth  iif  Gn.  the  inner  and  onhT  onen  brouilcft;  caudal  <luKky  i>ran>^'  in 
center,  tlie  <>nt«r  rayH  diirk  1)i<Hiil-re<l,  the  iMlge  blaokieh,  gnvn'towani  ti|>,  extreme  tip  oi  tin  whitieh; 
pectiiraE  orange  on  uj>per  half,  the  lower  half  |>ale;  ventrala  with  the  ravH  Hky-bhie,  the  nienibraneH 
bluoil-red;  irie  dnil  orange- 
Color  in  alcohol,  <lark  bniwiiinh;  niile  with  ulxmt  1^  or  14  Heriea  of  ronnd  hluiph  whit«  KjM)tH  on 
the  centem  of  the  waleiJ,  i-oaleHcinif  in  the.lnwer  S  or  8  rowH  m>  aH  toliinn  more  continooiM  liiitw;  under 
paria  yellowisli-white,  witli  |mr|ilisli-blue  line;  t4i|i  and  HidcB  of  head  to  below  level  of  eye  profusely 
covered  with  small  mniiiliwli  bluish- whil*'  sjiei'lts;  lower  jaw  and  lower  jiarts  of  cheek  jiale  bluinh  uilh 
numerous  round  i>ale  orange  s)>otii;  dorsal  dufky  olive,  the  spinous  portion  cnetted  by  wavy  lincH  of 
blue-green,  the  «)(t  ]H>rtJon  covered  witli  sinall  biuii"!!  while  ppecks,  the  Iwrder  of  the  flu  dark  green; 
anal  yellowish  and  bluish-green  croKHed  by  5  or  IJ  wavy  deep  blue  lines;  anal  dusky;  pectoral  plain 


F»i.  rj6,— .4,inni,)«--'-i(iiVT  Qiinj-  &  r.n[marrt. 

dusky  yellowish,  ventral  rays  indigo  blue,  the  inenibraneR  yellowish  white.  Young  examples,  about 
3  inches  in  length,  show  in  alcohol,  a  largt^  black  HiH>t  more  or  less  iH'ellaU^I,  on  the  la."!  ■)  rays  of 
dorml  til). 

This  ipeineH  h)  common  alKiut  the  reefw  at  Konoliilii  and  in  one  of  the  nioft  briHianlly  marked  of  the 
many  bright-Rolareil  lixhes  neen  among  the  l-liiwaiian  Islands.  Onr  collections  contain  21:1  s|>ecimen8, 
all  fnini  Honolulu  e.icept  1,  which  is  from  Ililo.  Of  those  from  Ilonohdu,  8  were  collecte<t  by  Dr. 
Jenkins,  2  by  the  AlUilroia  in  IKHI  and  1  in  IK!«l,  and  1  by  Joriian  aiul  Snyder  in  liMlO.  It  was  also 
obtained  at  Honolulu  by  the  Allxilrum  in  1903. 

Our  specimens  are  3.2  to  11. .t  inchei'  long. 

AHamiKri,  ruri.rHuoy  &GiilmiLrd.\i,y.  Ae  ITrani.-,  Z«.l.,  270.  |.l.  -%.  flg.  1,  ISM.  ^c  I'll*  Uowi   |M«ii[l;  Jenkius.  Bull. 

r.  n.  FishCumiu..  XXII,  l»(UiS.-|.i.  2^<.  iKin).  46»  (H<Hioluliii:  Siifdpr.  up.  cil.  (Jan.  19, 1901).  .Ms  (Honolulu). 
-(iiamjwJtrurim.CuvlerA  ValriH-i™n«i,  Hist.  Nut.  Pirtss,,  XIV,  Jl,  1S19;  a(liilh,-r,  0.1.,  IV.  I38.IM->  (Hnwailan  IsIbiiiIsI: 

Ibid.,  FlBche  der  SQilace.  VII,  '251,  pi.  t3lj.  Dr.  A.  DtHl  (HaHallun  iKlandxl^  Powler.  Pior.  Ac.  Nal.  Si'l.  PhiU.  leuu 

»ir>(Hono1ulu|. 

2  dried  skini. 
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330-  Anampaes  evennanni  JDiikinH.     "  (Jpule  lauli."     Fig.  127. 

Heaii  3.25  in  kngth;  depth  2.ti;  eye  »  in  h(«(l;  snout  2.9;  [irforliilal  4;  interorbital  4;  D.  it,  12; 
A.  Ill,  12;   Bcalea  4-27-10. 

B<Hly  Hliort,  oval,  lifep,  and  ciimpresHeil,  dee[>eHt  anteriorly;  anterior  profile  lalher  Btrai|;ht  from 
tij)  of  snont  to  nape,  tlience  in  a  long  curve  to  i:au(ial  peduncle;  ventral  n)ntoiir  evenly  cun'eil  from 
tip  of  Mnout  to  oriifin  of  anal,  thence  in  &  long  low  oiirve  to  base  nt  caudal  i>ediincle;  heail  short,  nearly 
as  deep  aa  lonit;  snout  short,  evenly  conic;  mouth  very  wnall,  in  line  with  axis  of  IkxIv;  jaws  anteri- 
orly each  with  2  proinitient  canines,  flattened  and  ourveii  f<)rwBn;l,  with  cultiiijt  eilifes;  eye  small,  above 
axis  of  body;  interorbital  high,  somewhat  trenchant;  caudal  {leilnni-le  ^really  cimipresHed,  ito  ieatit 
depth  2  in  head;  scales  large,  deep,  the  edf^ff  thin  and  Hoft;  ecales  of  bn-aHt  anil  nape  much  re<lu<«l; 
soilea  with  a  few  thin  striic  or  linea;  lateral  line  fiiliowing  contour  of  back  until  under  fourth  dorsal 
ray  from  last,  where  it  curves  downwanl  3  rows  of  avales  and  lonlinnes  to  base  of  caudal;  a  row  of 
small  scales  at  basie  of  dorsal  and  several  series  on  1)aMe  of  <auilal,  head  eiitireU  naked;  flns  rather 
large;  origin  of  iliirsal  above  upper  end  of  gitl-ojiening;  longest  dorB^I  spines  shorter  than  snout,  the 
layfl  a  little  longer;  anal  Himilar  to  soft  dorsal,  the  ravH  about  equally  long,  oaudal  truncate,  about  2 
in  head;  ventrals  very  short,  2.5  in  bead;  pectoral  longer,  1,7  in  head 


Frn,  V^- — Annmpvi'  fr^rmanni  JvnklnA;  fmm  the  type. 

Color  in  life,  brownish  red,  wilti  a  narrow  vertical  blue  line  on  each  scale;  snout  blue;  chin, 
throat,  and  nidee  of  liea'l  with  blue  reliculatious;  iloriul  Ijn  brownish  re<l,  the  outer  margin  blue,  the 
fin  with  T  or  S  longitudinal  wavy  blue  lines  and  rows  of  dote,  wime  running  into  each  other  and 
making  reticulations;  grr>und-coli)r  of  anal  reil,  the  outer  niargiu  blue,  the  fin  with  4  or  5  distini-t 
longituilinal  lines;  lentral  fin  red  with  blue  lines  aixl  dota  and  blue  on  anterior  margin;  pectoral 
olive,  anterior  margin  blue;  caudal  red  with  longitudinal  blue  lines'. 

Color  in  alcohol,  bluish  brown  on  hea<l  and  IkjcIv,  lower  javi'  blue  and  green,  the  sides  purptifb, 
brcaA-t  and  l>elly  purplish  and  bluish;  scales  of  side  each  with  a  narniw  vertiial  jiale  bluish  streak, 
theHe  foruiiug  irregular  vertical  bars;  dorsal  purplish,  the  edge  bluish  green,  the  membranes  with 
irti^ular  i)ea-green  lines  and  spots  in  almut  !*  series,  these  someliines  coalescing  and  n-liculale;  anal 
pnrjilisb,  the  eilge  pea-green,  the  meinbranee  crossed  by  5  narrow  blue-green  lines,  parallel  and  coU' 
tinuous;  caudal  brownish  at  l>ase,  poller  distally,  the  membranes  with  some  greenish;  ventrals  dusky, 
greenish  on  anterior  margin;  i>ectoral  brownish  while,  dusky  at  haw  and  anteriorly. 

This  species  appears  tii  l)e  relaleil  to  AiifinifHfK  guJeffroyi  tiiinther,  from  which  it  diSers  luarketlly 
in  the  coloration  and  in  the  larger  scales.     Uiinther  states  that  his  specimen  had  iiO  scales  in  the  lateral 
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line,  but  his  figure  showx  'd7,  and  liiit  apeciea  is  deficribed  as  bluish  gray  in  color,  whereas  the  present 
one  is  brownish  reil.    The  markin)n<  nn  the  dorsal,  anal,  and  caudal  tins  Hre  also  quite  different. 

This  sp(\:ieH  na"  tirNt  d<>iicrilH'<l  by  Dr.  JcnkiiiH,  from  Honolulu,  where  he  ahtaine<l  4  s[>ecinienB. 
Another  was  obtained  by  the  .IW«i/ro*-  in  IMtW,  2  in  1891,  and  1  by  Jonlan  and  Snyder  in  1»00.  Othere 
were  obtained  at  Honolulu  by  the  Albalniiit  in  1902.  The  specimens  examined  are  10.5  to  12.5  inches 
long. 

A  Ixttutiful  and  interesting  species,  moderately  common  about  the  coral  reefe. 

ig.  30.  IWO),  57,  ttg.  H.  Honolulu  (lyiw.  No. SIM.  L.S.  Jr. 
i,  ie03).  ««  (UoDulalu);  gnrder,  op.  vit.  (Jbd.  19.  1W4), 
ft»  (UoDoluliO. 

231.  Anampsea  godetttoji  Uiinther. 

Head  3.;i  in  length;  ileplh  ^.«i  eye  H  in  head;  snout  2.6;  preorbital  3.75;  interorhital  3. 75;  D.  ix, 
12;  A.  111.  12;  ws lea  4-27-10. 

Body  short,  oval,  deep,  and  much  coiiipresBeil;  dorsal  and  ventral  outlines  about  equally  curved; 
head  short,  but  longer  tliaii  deep;  mouth  email,  each  jaw  provided  with  2  flat,  projecting  canines; 
eye  small,  above  axio  of  l>oily;  interorhital  B[im-e  rather  narrow  and  very  convex;  caudal  peduncle 
deep,  2  in  heail;  fine  rather  high,  tlie  soft  portion  of  dorsal  somewhat  higher;  caudal  truncate,  1.9  in 
head;  venlrals  short,  not  reaching  vent,  2  in  heail;  ])ectoral  longer,  nearly  equal  to  distance  from  base 
of  venlrals  to  ori)^n  of  anal;  scales  large,  thin,  niui-h  deeper  than  long,  the  e<lges  soft;  scales  on  breast 
and  najie  much  reduced;  a  row  of  HJiiall  wcalee  at  base  of  dorsal  and  anal  and  st'veral  series  on  base  of 
caudal;  head  entirely  nakeil;  laleral  line  following  curvature  of  back  until  under  fourth  doreal  ray 
from  last,  where  it  curves  downward  3  scales  and  then  continues  to  base  of  caudal;  porea  of  lateral 
line  little  bmnched.     ' 

Ciolor  in  life  cHsentially  that  of  A.  erer/mmni,  exivpt  that  the  bluish  vertical  lines  on  the  scales  are 
broader  and  more  spot-like  in  the  center,  efpecially  on  the  taudal  peduncle,  where  they  assume  the 
form  of  oval  or  roundish  blue-green  ejHjts;  Hide  with  about  a  dozen  pale  horizontal  stripeij,  made  up 
of  the  series  of  spots  on  the  rows  of  scales;  anterior  part  of  side  under  pectoral  with  8  or  9  rather 
distinct  bluish  horizontal  lines  (S)mposed  of  a  series  of  spolM  on  the  rows  of  si'ales,  the  upper  3  or  4 
exten<ling  fnim  shoulder-ginlle,  curving  upward  and  battkwanl  lo  base  of  pecloral;  back  along  baoe 
of  dorsal  with  3  or  4  irregular  series  of  small  bluish-white  specks,  these  usually  quite  distinct;  blue- 
green  stripes  on  anal  broader,  more  wavy,  and  more  oblique  than  in  ,-1.  evermanni;  dorsal  spotted  and 
retii^lated  with  bluish  green. 

Thia  species  is  relate<l  to  .1.  efemviniii  anil  A.  cufitr,  differing  from  the  former  aa  already  described, 
and  from  the  latter  chiefly  in  the  less  spotted  coloration.  It  is  possible  that  these  specimens  are 
extreme  forms  of  the  common  species  called  Atianipsf*  evmnnnni  and  that  the  proper  name  of  nil  is 
Anamp*eit  gttdeffT'iip. 

We  have  3  sp<-i'iineiin  of  this  M])e<'ie»i,  10.25  to  12  inches  long,  obtaineii  by  us  at  Honolulu. 

ilor  KudHoe,  I'url  VII,  y.-sa,  pi.  I'XL.  1)181,  Saadwkh  IsUndi;  frum  Hdiawlnn  by 

Ouini  19B.  F821TD0JUIIS  BlMksr. 

Body  elongate,  couipressed,  wvereil  with  large  scales;  lateral  line  continuous;  each  jaw  with  2 
strong  caninefl  in  fn)nt,  no  trace  of  |>oslerior  canines;  dorsal  with  9  pungent  spines,  anal  wilh  3. 

tieneral  characters  of  IInliehiiT«»,  from  which  genus  PumdojiiHn  differs  in  the  absence  of  posterior 
canines  and  in  having  3  anal  spines.  Ii^iieden  of  small  size  occurring  about  rocky  islands  of  the  Pacific. 
Only  1  sjiecies  known  from  the  Hawaiian  Islandf. 

ItmlojMi  BluckiT,  Proc.  Zwl.  Soi-.  Loml.  UWl,  tvi  fijiTardi). 

aS2.  Pseudojulia  ceraaina  Snyder. 

Head,  measured  to  end  of  ojiercular  flap,  :ll  in  length;  depth  4.3;  depth  of  caudal  peduncle  8; 
length  of  Hiioiit  2.8 in  head;  eye 5;  interorhital  space  5.20;  D.  ix,  11;  A.  ni,  12;  pores  in  lateral  hue  28; 
Bibles  in  lateral  series  2li;  Iietweeii  lateral  line  and  dorsal  fin  1;  between  lateral  line  and  anal  7;  l>ody 
notably  long  and  slender,  head  conical,  snout  pointed;  mouth  very  small,  the  cleft  smaller  than  eye; 
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2canin«e  in  each  jaw,  the  upper  pair  wide  apart,  allowing  the  lower  ones  to  fit  between  them;  canines 
but  little  longer  than  the  other  teeth,  which  grow  grailually  smaller  posteriorly;  no  posterior  caninee; 
preopercle  not  serrated;  head  naked;  scales  of  breast  Hinsller  than  Ihoseof  hoily;  lateral  line  abruptly 
bent  downward  below  ninth  dureal  ray;  dorsal  low,  the  longest  (eighth)  spine  equal  in  length  to 
snout,  the  rays  alxiut  a  tenth  longrer;  longest  atial  ray  3.1  in  hi>a<i;  ej)ines  sleniler,  the  thini  with  a 
short  cutaneous  filament;  caudal  slightly  roumleil,  1.54  in  head;  i)ectoraI  IM  in  head;  ventral  pointed, 
2  in  liead. 

Color  in  spirits  (perhaps  somewhat  similar  in  life),  head  pale  orange,  iipjier  |iart  of  opercle  with  a 
purple  tint,  the  lower  part  silvery;  nape  purple;  a  narrow  dorsal  area,  reddish  orange  fading  ventrally 
to  light  orange;  a  rather  indefinitely  outlined,  broad,  pinkish  stripe  from  opercle  to  base  of  caudal; 
lower  part -of  holly  light  orange;  a  reddish  orange  Hi>ot  somewhat  smaller  than  the  pupil  at  lower  edge 
of  base  of  pectoral;  each  scale  row  with  a  narrow  line  of  a  ilarker  shade  than  the  color  area  on  which 
it  occurs;  flns  orange,  the  spinous  dorsal  suffused  with  red;  scaled  portion  of  caudal  r«<ldish  orange. 

One  specimen,  the  type,  measuring  3.5  inches  long,  was  cotle<;ted  at  Honolulu  by  Mr.  Berndt.  No. 
50877,  IJ.  S.  Nat.  Mus.     No  other  specimens  known. 

FmukgniHtenuina Suydei.  Ball.  V.S.n»bComm.,XXU.iXa  (Jan.  19, 1304).  S2K.  Honolulu. 
Q«niu  196.  IHAUWOMA  SwaliuoA. 

Body  oblong  or  elongate,  moderately  compressed,  covered  with  large  scales;  lateral  line  continuous; 
head  Bcaleless;  aslightsheathofscalesalougbaseof  dorsal;  no  posterior  canine;  dorsal  spines  slender, 
the  number  always  S;  anal  spines3,  the  tirst  very  small;  lower  pharyngeals  essentially  as  in  Hafickifres. 
BeautJfal  fishes  of  the  coral  reefs  and  warm  currents,  the  coloration  largely  deep  green  or  blue. 

T^ofiuannii  SwalDHun.  NbI.  Hlfl.  ClaBSiC.  PlshVH.  11,224,  1109  {purpurea). 
riilorirlMgt  Swalnaon,  Kat.  HIM.  Cliusll.  Fl>h«s.  II.  2S2,  1«X»  {btfofefalaa). 
Julii  fillnther,  ChI.,  IV,  178,  imi  (pavo):  not  of  Cuvler,  Rtgnc  Anlm..  IM  ed.,  2S1,  l,tl7  (JulUj. 

a,  I'Audal  doubly  lunale,  its  middle  rays  Mnnewbst  produced;  eye  tmall,  9  In  bead;  color  chiefly  gnaii-gTeei]  and  blue, 

a  scarlet  datih  on  cheek .^. purpareuin,  p.  2Slfi 

aa.  Cauda]  lunate;  eye  larger,  4.2&  to6.9  In  head. 
b.  Csnfncs  presenl  tn  Iront  ol  lower  Jaw. 

c.  Two  pairs  ol  canlneain  front  in  lower  Jaw baai^vt,  p.  W7 

n.  One  paiiolcanlnesln  front  in  lower  Jaw. 
d,  Lenglb  of  donal  spines  le«  tban  length  ut  snout  (1.&  lo  2  In  edouI)-,  body  without  rertical  bars. 
t.  Body  Bhort,  moderately  deep;  interorbltal  space  bJgh;  origin  o(  dorsal  over  middle  ol  base  o(  pectoral;  lateral 
line  nearly  nralght  for  19  scales,  or  under  fourth  dorsal  aplne  from  last,  where  It  enrven  down  2  rows,  contin- 
uing to  base  of  caudal  on  median  lined  pedunele;  red ..jMtum,  p.  299 

tt.  Body  modentely  long;  interorbltal  rather  long;  origin  of  dorsal  slightly  piislerlor  to  base  of  peeloral;  lateral 
line  parallel  with  dorsal  outline  to  below  fifth  dorsal  ray  from  last,  where  it  eurrefi  down  3  scales,  then 

.-ontlnues  to  base  of  caudal umbmtlfgmo.  p.  aao 

dd.  Dorr^t  spines  equal  to  snout  or  longer;  body  with  numerous  vertical  bars  of  ^recn  or  oniDge. 

/.  Heed  entirely  aaked;  longest  dornal  spine  about  equaling  snout  in  length itHpem}/.  p.  302 

ff.  A  patch  of  H  rather  large  EeateB  on  upper  end  of  opercle;  longest  dorsal  spine  somewbat  longer  than 

snout fuMrM,p,  SOS 

Ml.  No  canines  present  in  either  jaw oneiWnst,  p.  304 

aS3.   ThalasBOma  purpureum  (Forsk&l). 
"Olani;"   "Olale,"   "Pu/(i«i"  (very  small);  "ilite/it"  (small);  "i/bti"  (large). 

Head  3  in  length;  depth  3.4;  eye  9  in  head;  snout  2.6;  preorhital  3.2;  gape  3;  interorbital  3.7; 
D.  vm,  12;  A.  iii,  9;  scales  3-29-10. 

Body  short  and  stout,  heavy  forward  and  not  greatly  compressed  in  the  adult;  head  heavy,  longer 
than  deep;  snoul  short,  bluntly  conic;  mouth  small,  slightly  oblique,  the  gape  not  nearly  reaching 
anterior  edge  of  orbit;  jaws  each  with  a  ptur  of  very  strong  hlunt  canines  in  front  and  a  series  of 
shorter,  close-set  conic  teeth  laterally;  eye  small,  slightly  anterior,  high  al>ove  axis  of  body;  anterior 
profile  in  a  gentle  uniform  curve  from  Ijpof  snout  to  origin  of  dorsal;  ventral  outline  similsrly  curved  " 
from  tip  of  lower  jaw  la  edge  of  gill-opening;  fins  low;  dorsal  l)egiiming  over  base  of  pectoral,  its  dis- 
tance from  tip  o(  snout  equaling  length  of  head,  or  1.6  in  base  of  dorsal;  dorsal  spines  short  and  weak, 
their  length  5.5  in  head;  soft  portion  of  dorsal  slightly  elevated,  the  rays  4.5  in  head;  anal  similar  to 
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(•oft  itomal,  ilK  ririfciii  iiinlcr  l>ai«'<if  thint  iir  fourth  ilnmai  ray,  il9  epiiiEi^  ii)»<i'are,  its  raye  equal  tothone 
of  dorral;  <'aiiila1  Hliiirl,  iloiilily  lunalc,  the  iiiiter  rays  fllitchtly  [ircHlureil,  thi'ir  IcdkIIi  ei|ual  to  dixlanrf 
from  tip  of  Hiiout  to  iiii'hilc  of  ['iijiil,  or  exii-wiinf!  the  shortest  ravH  by  an  eye'e  (liameter;  tuidille 
caudal  ray  aliRhtty  lonpT  than  Hie  next  one  on  either  side;  ventrals  short,  reaching  halfway  to  veni, 
their  length  lew  than  tliat  of  snout  liy  a  jHipil's  dianieter;  pei-toral  short,  broad,  rhombic,  the  upper 
e<l^  liein)!  longest,  the  free  e<l^'  hnt  little  shorter,  tha  upper  rays  longest,  l.U  in  head,  the  lovrenno^t 
ray  3.5  in  the  upper;  rK»leii  large,  thin  and  li'athery,  those  on  breaet  eonsiderably  reduced;  head 
entirely  nakeil;  lateral  line  nearly  ftraight  from  origin  to  vertical  of  Ituit  liorsal  ray  but  3,  where  it 
cnrves  downward  ami  (inxwls  to  the  Istsi' of  caudal  on  the  third  series  lielow;  pores  of  lateral  line 
l>eautiful1y  and  nunienmsly  branc-heii,  the  branches  ranging  from  4  to  8  or  10  in  number. 

Color,  nearly  fresh,  verybrilliant,  bright  grass-green,  the  bellyabniplly  bright  blue,  top  of  head  livid 
purplish,  lower  |iart.of  head  deep  blue,  cbe^'ks  and  opercle  green,  edge<l  with  blue;  saluion-Hcarlet  dash 
across  chei-k;  blotclies  on  side  of  hatrk  livid  violet  lavender;  2  etri{>e§  on  side  and  some  odd  scales  a 
I>eculiar  dull  scarlet  red,  same  as  heail  marking;  3  similar  stripes  aiTOsu  Iwse,  or  iu  front  of  pectoral, 
the  Htrii>eB  edge<l  with  blue;  dorsal  lavender  al  l>afle,  the  upj>er  half  blui>;  caudal  blue,  with  lavender 
streaks  and  bloU'hes;  aual  like  the  clorsal,  gni-nish  at  e<lge;  ventrals  ])laiii  blue;  pecttirals  blue,  black- 
ish als've,  the  axil  n.'d;  up)>er  lip  )>ale  edgeil;  lateral  hands  not  serrated;  no  black  dorsal  spot. 

I'olor  <i(  same  8]H-<'imeu  iu  s]>irili',  jHile  bluish  green;  lop  of  head  and  snout  with  a  broad  purplish 
area  extending  from  na[H!  over  inlerorbilal  ti)  near  tip  ot  enout,  ami  ext«iiding  down  on  side  of  snout 
in  an  irregularly  |Miinl<-<1  aiiule  to  near  )»pe,  dull  purplish;  in  front  <if  this  on  snout,  a  narrow  pea- 
green  strijio  uniting  on  siiies  with  the  inilor  of  the  cheeks;  in  front  of  this  a  narrow  purplish  line, 
partly  ujsin  skin  of  i>reiiiaxillaries  and  exteiKling  on  side  to  i>osteriar  angle  of  mouth,  rest  of  skin  of 
premaxillaries  iieu-gn-v-n;  under  jurts  of  head,  lower  jaw,  ami  a  broad  liand  extending  upward  on  the 
cheek,  narrowly  envelopinR  the  eye  except  for  a  narrow  space  on  the  supraorbital  and  extending  in 
a  narn>w  ixiint  towanl  the  is-ciput,  jmlc  [lea-green;  a  large  irr^vular  yellowisli-whit«  marking  from 
eye  broa<lening  downward  ai-nma  cheek  and  cipen-le,  bifurcating  on  operele,  the  lower  branch  extending 
downward  to  v^ign  of  sul>o|)ercle,  the  other  backward  towanl  base  of  [lectiii^  and  terminating  at  e<lge 
ot  o|ieri'le;  alxive  this  the  o|iiTcle  and  humeral  region  are  imii-olor  with  the  cheek  and  lower  [Niria  of 
hewl;  -edgi.^  of  ojiercle  alsive  jH-ctoral  with  a  narrow  dnsky  yellowish  bonier,  dark  on  anterior  line; 
upper  |iart  of  side  at  Ihv^-  of  clorsal  with  a  narrow  irregular  green  line,  outride  of  which  is  a  greenish- 
pur[]le  line  al>out  2  ncah-a  in  width,  exti-nding  from  na|>e  to  poet«Tior  end  of  dorsal  fin;  side  below 
this  i)ale  bluish  gn-en  with  broad  yellowish- while  Urn's,  the  upper  extending  from  alxivc  base  of 
pectoral  to  middle  of  liase  of  cau<lal,  the  lower  frtiin  lower  Itase  of  [lectoral  along  lower  part  of  side  to 
caudal,  these  2  lines  approximately  parallel  and  2  scales  a[>art;  a  few  oild  scales  of  same  color; 
another  line  of  same  cohir  from  gill-o|ienint;  tuider  base  of  {H-eloral,  tenninating  under  tip  of  short 
jiei'toral  rays;  a  more  narrow,  liut  similar,  liar  a(r roes  baseot  pei'toral;  breast  and  l)el!y  bluish  gn-en; 
upper  e<l)ie  of  caudal  {Hsluni'le  bluish  purple;  lower  olge  of  I'audal  [H>duncle  whitish;  baaal  half  of 
dorsal  (in  gmle  slaty  olive  or  bluish  pur|)le;  lower  e<lge  of  <-audal  [leiluncle  whitish;  basal  half  of  dorsal 
tin  pale  slaty  olive  or  bluish  purple;  outer  half  of  dorsal  bright  pea-green,  the  2  colore  separated  by 
a  narrow  wavy  black  tine,  the  lower  liand  increasing  ahniptly  at  last  dorsal  ray,  about  three-fourths 
of  which  it  (xivers;  anal  same  color  as  dorsal;  caudal  irregularly  bluish  and  greenish  at  base,  the  distal 
portion  dusky  yellowish,  a  bluish  mark  extending  to  tip  of  fln  on  jiroduced  jiortion  alxive  and  below; 
edge  of  liasal  jiorlion  of  outer  ray,  alxive  and  l)elow,  pale  greenish;  ventrals  greenish  white;  iJetloral 
greenish  yellow,  darker  alio ve,  espiK'ially  on  outer  ray,  which  is  purplish  black;  axil  aome what  dusky, 

Thealxive  descriiition  is  based  utiona  stiecinien  (No.  03390)  IU  inches  long,  obtained  at  Honolulu 
July  8. 

Another  specimen  (No.  03731)  16  inches  long,  obtained  at  Kailua  August  5,  wasdes<'ribed  ai^  fol- 
lows, as  it  appeared  in  life  after  having  iK'en  placeil  in  a  small  pool:  Two  bright  coral-red  striiies  on 
body,  one  along  middle  of  side,  the  other  from  lower  ImtHt  of  j>ectoral  to  lower  portion  of  caudal  fin; 
iMjily  Itelow  this  line  briijht  colwlt-blue;  lietween  the  2  striiies,  green  above  and  blue  below,  blend- 
ing in  center,  tli(!  upjH'r  edge  of  si'aU-s  in  middle  of  these  strijies  with  a  coral-red  patch;  back  emerald 
green,  with  5  di-ei)  cardinal  blotches  on  up|>er  part  ol  Imck,  those  nearest  najie  being  largest,  the  size 
diminishing!  iswteriorly;  najie  and  snout  ilarkish  caniinal  nil,  the  imtch  on  snout  expanding  laterally 
and  forming  a  triangle  in  front  ot  eye,  the  ventral  angle  ot  which  terminates  near  posterior  end  of 
gape;  ti|i  of  snout  blue,  with  a  dark  cardinal  bar  in  middle;  subortiital  region  blue,  overlaid  with 
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^riH'n;  a  short  blue  bar  doraally  from  eye;  an  irnyiilar  ilarkiKli  canlinal  giatch  downward  and  bat-lc- 
ward  fnini  «ye  across  c;h«jk  sdU  oiwrule;  ujij^r  portiim  of  ojhtcIc  bliii-,  uiiddly  of  ivin-n-lc!  Kiven;  jawn 
and  throat  bluiali  green;  rt«t  of  ]>ectoral  with  a  nil  bar;  upper  angular  part  of  oiien-ular  lla)i  ivil; 
ba^ie  of  HcaleH  on  back  red;  lower  half  of  ilorsal  tin  <leep  cofal-red,  up[>er  half  rolnll-blne;  i-audal  blue, 
with  8  stripex  of  darkiitb  oanlinat  color,  only  outer  2  of  which  reach  to  the  end  nf  (in,  the  othemextetiil- 
ing  aliout  two-tbirdH  length  of  tin;  margin  of  cauda)  (in  greenixh:  anal  name  color  bh  dornal;  ventrale 
blue;  upper  half  of  pectoral  deep  blue,  the  luwer  jialer,  e^lge  darki!<h  purple;  axil  coral-n'd;  Inner 
part  of  lipH  deep  cardinal-red;  iris  green,  with  reil  bonier.  Ah  this  fish  diwl  the  darkiwh  cardinal-red 
on  hea<l,  snout,  nape,  back,  and  stripes  cm  caudal  tin  liecanie  darkish  brown  and  the  briKlit  coral-red  ■ 
o[i  body  and  fins  bright  briek-r<>d;  the  green  assutned  a  ilarker  shaile.  and  the  blue  fadcil  notii'eably. 
(ieneiully  at  death  that  inileiN-rJiNible  luster  of  the  tish  entirely  <lisajij tears. 

.\nuther  specimen  {No.  03400)  H  inches  lung,  from  Illto,  was  in  life  clear  green  with  various  [iiarks 
iif  bright  creamy  re<l;  head  green  with  railialing  rvA  striiies  uf  the  same  iihaile;  (ins  also  re<l  and 
green,  the  ealgc  of  dorual  anil  anal  purplish  black;  a  deep  purple  iilge  to  the  lower  red  l^uid  of  doFsal 
un<l  upiierof  anal;  caudal  tippv<l  with  <hill  yellowish;  throat  verging  on  blue. 

This  latter  si)eciuien  in  sjiiribi  shows  the  ilorsal  and  anal  Hus  ea<'h  with  a  broad  dusky  {lurplisli 
ba>«e,  beyond  which  is  a  soinewiiat  narrower  bright  bluish-green  banil,  iHinlereil  distally  by  an  e<|ually 
broad  pde  yellowiiih- white  band,  the  6n  in  each  case  tipi>ed  with  thin  scalloiwof  jmrplish,  the  bluish- 
green  line  with  a  thin  wavy  black  liurder  proximally.  While  the  color  of  tlie  dormi  and  ana)  tins  in 
thip  specimen  differs  iTDusiderably  from  that  in  our  larger  examplex,  it  d(K«  not  iliffer  ac  fircatly  from 
the  smaller  ones,  an<l  we  hesitate  to  reganl  it  as  rei>reHenting  a  different  siie<;ii«. 

Although  tlie  uiarkii^js  uf  this  species  are  quite  distinct  and  diagnostic,  it  has  lieen  f  re<|iiei)tly  con- 
fused with  relateft  species,  particularly  with  TMnummafmnim.  This  is  evidently  tbesiiecics  den'ri1>eil 
by  ForskAl  under  the  luune  Si:ttrii»  purpuTeiiii,  which  waa  later  dewrilied  by  U'sson  and  by  Cuvier  & 
Valenciennes  as  Jiili*  '{iiailrinJur,  recently  by  Mr,  Fowler  au  Thiilii'mima  linmaii'm,  and  ptill  more 
recently  by  Seale  as  ThaUummut  brrnuUi.  Bli-cker  had  4  specimens  which  be  i<lonlilie<l  anjaiia  'ptnd- 
rii-uti/r;  one  of  thestt  [HMwesseil  irregular  markings  on  the  head  and  was  douiitless  T.  jiiirfimim.  T)ie 
3  other  specimeiui,  without  distinct  markings  on  the  heail,  and  one  of  which  he  figured  (PI,  'M,  Hg.  'A ) 
as  Julir  (/iiadrinilar,  were  <louhtlc(«<  what  wo  have  identified  as  T.fiirnim.  From  T.fiuKiim  the  present 
species  may  l>e  distinguifheil  by  the  prewnce  of  bniad,  irregular  markings  on  the  lieail;  the  more  dis- 
tinct wavy  blue  line  i<eparatiiig  the  '2  colors  of  the  dorsal  and  anal,  as  seen  in  spirilH,  and  the  »ome- 
what  longi'r,  more  pointeil  snout. 

Two  specimens  of  this  interesting  ppecies  were  obtaine<l  by  Dr.  Jenkins,  I  hy  the  AUxUn-iii'  in  18!)6, 
1  by  Jordan  and  Snyder  in  UKX),  and  7  by  us  in  l!lt)l.  It  was  alxo  olitaim-<l  at  flonolnlu  by  the  Allxt- 
Irotr  in  1902.  Of  the  7  H|H-ciinen8  collected  by  us,  5  are  from  llnnolulu  and  1  each  from  Hilo  and 
Kailua,  the  length  ranging  from  H.5  to  Itt  inches.      Not  rare  in  Samoa. 

.■c-anHpurpurru*  Fonk^l,  I>»<('rlpl.  Animal.,  'JH.  ITT.'i,  Red  Bea,  Djidda,  Arabia. 

jKl..9u<«(rt-'Vnrl,«t«in,  Viiy.  rwi-ilUc,  X-io!,.  111.  138,  pi.  M,  flu,  1,  IS'ie-wa,  Otaitl  [TnhltlJ;  rviHer  A  VKlcn.'ienrps.  Hit. 

>-al,  PnlnL,  Xtll,  443,  IIMS  (Tahllii;  Blpfkcr,  Alliw.  I,  93.  IWl,  not  rlnli'  XXXIV.  Kg.  3.  wttl<  h  i^  T./ii--i,m. 
JitllttrUolMUatintithet.Ciit..  IV.  1ST.  18E3.  In  part  (vnr,  b.).  AasltSBtn  ;  China:  Red  Sea. 
naJUruna  imiminii  Fowler.  Fhk!.  A<-.  Nut,  Sk-I.  Phlla.  INW.  HW.  W.  XVllI,  l\,c,  i.  Caroliac  Iilaadi. 
^hQllu^'•map<•r|,aml,¥,•'K^eI.  Vkk.  Av.  Nat.  »cl.  Miila.  1901),  MU  <!rBn<lwii.'h  I«laiiil8). 
Julupurpttffut.  t^lpindui'hner,  Di^nks.  Ak.  Wl»>.  Wlon.  LXX,  IMO.  M6  (Honolulu  and  lAysiiii). 

nnbu-ma  brremllf  Hnle,  Oruwrtiinal  Papvn  BlKhcip  Mii>eiim.  I,  fin.  1,  l^  Kk.T,  1901.  Hanolulu  iTyix-,  Nr>.  Wl.  B,  P.  6.M.). 
7*'iiniimninpHrpiirfKm,Jenkln».  Bull.  ir.S.  Fish  Comni„XXIi,l«E  (Sept.  28.  ltlQ3|.  43:!  IHonoliiliil;  Sii)il*r,  o]..  cil.  (Jan. 

19,  i9M|,  ilSlHudolulu). 
no^cuKimiqiKidrin'fur.  JeuklnK,i>p,  ell.  (Sept.  :S,  lw:l|,  I6;j  |1luiiululu);  Siiyder,  up.  rlt.  |  J  an.  19.  IWIi,  ^Jk  iHonoliilu), 

384.  TlialMBOma  ballieui  (Vaillant  A  f^uvage),     "  Jliiiiiku  limbiiu."    Fig.  12H. 

Head  ;i  in  lengtli;  depth  3.4;  eye  ti.J)  in  head;  snout  2.4;  pm)rbital  3.2;  interorbiial  4.«;  D.  vii, 
13;  A.  II,  II;  si-ales  3-27-9. 

Bisly  long,  moderately  slender  and  cnm[>resBed;  head  considerably  longer  than  deep,  the  snout 
long  and  bluntly  jiointed;  mouth  moilerate,  borixoiital,  the  ga|H'  not  mnirly  reaching  eye;  jawe  ei|UBl; 
lip«  thick,  the  lower  with  a  broad  loose  fold  on  each  side;  each  jaw  with  a  series  of  small  cuhic  canines 
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on  each  aide,  a,  lon)^r  pair  in  front  of  upper  jaw  and  2  paira  in  lower  jaw;  premaxillary  broad  and 
oblique;  interorbital  iiio(leral«,  lilnh  and  convex;  anterior  profile  icentl}-  rnrved  from  tip  of  tnnout  to 
origin  of  dorsal,  theni-e  in  a  low  t^nrve  to  caiidal  peduncle;  ventral  ontline  lem  convex  than  dorsal; 
caudal  pedtincle  very  deep,  nearly  eijiial  to  one-half  ^reateHt  depth  of  l)ody;  eye  Bmall,  anterior,  entirely 
above  axle  of  Ixxly;  origin  of  iloraal  fin  over  bauo  of  pectoral,  the  epines  all  low,  tlieir  leiigtii  about  4 
in  lieail;  soft  {)orIion  of  <Ii)rijal  Mlightly  higher,  the  rays  3.25  in  head;  anal  similar  lo  soft  dorsal,  its 
origin  equally  distant  lietweeii  tip  of  snout  an<l  tip  of  produced  I'audal  rayn;  anal  rays  as  high  as  thoee 
nf  dorsal;  caudal  deep,  short,  the  middle  rays  a.  little  longer  than  length  of  snout,  the  outer  rays  pro- 
duced a  distance  a  little  greater  than  diameter  of  orbit;  ventrale  short,  reaching  only  half  the  distance 
to  origin  of  anal,  their  length  2A  in  hea<l;  pev'toral  longer,  1.5  in  head;  scales  large  and  thin,  their 
siie  quite  uniform  except  on  najw,  where  they  are  somewhat  reduced;  head  entirely  naked;  lateml 
line  not  strongly  develu|>ed,  the  poreu  often  branched,  following  contour  of  back  until  under  base 
of  fourth  dorsal  my  from  last,  where  it  drops  2  rows  and  continues  b>  base  of  (sudal ;  baee  of  caudal 
with  small  scales. 

Color  in  alcohol,  dark,  purplish  brown,  each  scale  on  side  with  a  narrow  bluish-black  vertical 
stripe,  these  forming  about  -l.'i  more  or  less  <l)Htinct  discontinuous  vertical  bare;  head  uniform  purplish 
or  oli\'aceouB,  paler  below  and  without  markings;  dorsal,  anal,  and  ventnils  purplish  or  bluish  black, 
the  edges  lighter;  caudal  bluish  blai'k,  the  liase  an<l  produced  rays  darkest;  in  some  specimens  the 
caudal  is  throughout  unifonn  bluish  blairk  excepting  a  very  narrow  paler  margin  on  mid<Ile  rays,  in 
other  cases  only  the  base  and  producol  rays  are  dark,  all  the  rest  of  tin  being  light  yellowish  white  or 


FiQ.  1^.— TAofoiinnnciAiiJIiriii  (VnmantASauviiKe);  *ft«r Oflnther, 

dusky;  pectoral  unifririri  bluish  black  with  lightf  r  edge,  or  more  or  lesB  yellowish  white  with  dusky 
at  base  or  middle  and  dnsky  on  itmer  side. 

There  is  considerable  variati<in  in  the  extent  of  prolongation  of  the  outer  caudal  rays;  in  the 
Kinallest  individual  they  are  si'arcely  pnnUiced  and  the  caudal  is  practically  truncal*.  In  the  largest 
inilividuals  the  outer  rays  are  proihiciil  l)eyond  the  tips  of  inner  rays  a  distance  equal  to  half  length 
of  lalt«r.  There  is  also  considerable  variation  in  the  cnlor  of  the  caudal  An.  In  some  of  the  larger 
examples,  prol>ably  old  males,  it  is  iiniforiti  bluish  black,  while  in  others  the  targe  lunate  pale  area 
covers  most  of  the  tin.  We  an  convinced,  however,  aft«r  an  examination  of  a  laige  series  of  excellent 
specimens,  tliat  the  M|>eciiiien  from  Johnston  Island  describe"!  by  Smith  and  Swain  an  J'Uin  mtiimlin 
and  GQnther's  Jiilig  olntitira  are  identical  with  Jiiii*  Italiieiii  Vaillant  &  ^uvage. 

This  species  is  e.itremety  abundant  at  Honolulu,  where  it  is  [constantly  seen  in  the  market.  Of 
the  Gii  specimens  examined  by  ns,  19  were  obtained  at  Honolulu  by  Dr.  Jenkins,  4  by  the  AUKUnmii 
in  ISlHi,  5  by  Jordan  and  Snyder  in  1900,  32  by  us  at  Honolulu,  and  3  at  Hilo.  In  1902  the  Albatro»i 
obtained  specimens  at  Honolulu  and  Lavshii. 

jHli,  l<alW«i  VAlllHnt  &  SauVHgv.  Rev.  MtiK.  Z«ul..  III.  IS7A.  'IM,  Sundwkh  Idandm. 
Jutit  Oiimra  liiliither.  Kepi.  Hhuri'  tlst.rK.  rhiillfiiKcr.  Z.-i!..  I,  Part  VI,  61,  pi.  M,  futs.  A.  &  B.,  1880.  Hcnolulu;  StBlndach- 

ner,  Dcnks.  Ak.  WlHH.  Wk'n.  LXX,  I'JUO.  .106  llI..noliilii«ncl  Leyrali). 
JiKM.'ertiM/wSmllhiBwaln,  fmr.  V.  f".  Sat.  Miw.  IKK;!  (July  »),  13-1.  Johmtoo  Ulnnil. 

ThiUmr-mM  oAf  uruiit.  Jt^iikiiiH.  Bull.  U.  S.  Flnli  CuDim..  XXII.  1902  (Si>pl.  23. 190)1.  «»  (Konolulu). 

TKu^owiHia  buHtcut,  Soyder,  Boll.  t'.  S.  FUhCunun.,  XXII,  I9(U  (Jan.  19. 1904),  529  (Hnnoliilii), 
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235.  rhaUMomafuBcum(Uc#p«de).     "Airrl.i."     Plate  XXXIV.a 

Head  3.4  in  length;  dfpth  ;1.2;  eye  6.8  in  head;  anout  3;  precrhiUl  4.25;  intewrhital  3.2.'i;  D.  vm, 
13;  A.  111.  11;  sealw  4-27-8. 

Body  Hhi>rt,  inoilenitely  de<-p  and  coitiprtiiEed;  dorKal  and  ventral  uiitlinea  alKiut  equally  cunvex; 
head  i^bort,  8li)chlly  lontwr  than  deep;  Hiiuiit  ehurt  and  hlniitly  I'linic;  uitiutli  i^iiiall,  in  line  with  axJH 
of  Ixxly,  liltle  oblique,  jaws  ciiual;  a  i«ir  of  strung  caiiinen  in  front  in  eai.-li  jaw,  and  a  serieH  of  dose- 
«'t  nink  tetth  on  the  Bidiw;  eye  sniHll,  wart-ely  anterior;  intvrorbital  H[iui-e  high,  hroailly  convex; 
['amlal  peduncle  deep,  1.8  in  head;  lini  mther  small,  origin  of  tlorHal  over  iniitdle  of  l>a)«  of  jMH'toral, 
itt<  diKlanee  from  tip  of  ijnout  one-third  itiatHn<.-e  to  hsane  of  eaiidal  Hn;  <lor!<al  i<]>inet<  short,  their  length 
5.2  ill  head;  soft  [xirtion  of  doival  tHimewhat  hij;her,  the  tiiii^^t  rayx  Hbont  2.il  in  liesut;  anal  similar 
lo  soft  dtirxal,  the  rays  of  about  eijual  len^h,  eaudal  i<oiiiewliat  Innate,  the  oiit4'r  rays  priHlui-eil,  their 
length  l.f*  in  head  or  a  fourth  loiigi-r  than  middle  rays;  veijtrals,  short,  2  in  head  or  rea<-hinK  halfway 
to  origin  of  anal;  jNi'toral  longer,  hrotul,  l.<)  in  heail;  xi-ales  large,  tlihi,  and  lirni,  those  on  breast  and 
belly  Homou'hat  reihii'e<l;  bead  wholly  ntLke<);  lateral  line  nearly  straight  for  111  scales,  or  nnder  the 
fourth  dorsal  npine  from  last,  where' it  eiirves  downward  2  rows,  eontinujtig  to  liaM'  of  cawlal  on  median 
line  of  pe<luncle. 

Color  in  sjiirils  of  some  specimens,  bead  and  najie  dusky  hltiisli  alHive;  cbe«-k  light  brownish; 
opert-le  blackish;  under  jaw  and  throat  |iale  bluish;  uptier  |>art  of  side  dark  bniwnish  and  bluish; 
middle  of  side  with  a  [lale  whitish  band  somewhat  diuky,  extending  from  o|iercular  fla[>  ti>  luuie  of 
caudal;  above  and  below  this  2  broad  bluish-green  bands  somewhat  grealer  than  a  »i«le  in  width, 
made  u|>  of  oblong  or  quadrate  vertical  spots  separate<l  by  intrusion  uf  the  ivntral  |>Bler  hand,  these 
bhiisb^reen  areas  suggesting  the  o|)enings  in  the  French  harp;  under  jiart  of  side  and  l<elly  colored 
like  the  me<iian  line;  dorsal  hluitth  gn^n  at  base,  bordered  al>ove  by  a  broad  purplish  land,  l>eyond 
whi<-h  is  a  somewhal  narrower  blue-green  ban<i  indistinctly  l>onlercd  with  [laler;  membranes  among 
first  3  dorsal  spines  blackish;  anal  similar  to  soft  dorsal,  the  hlue-green  Innder  somewhat  wider;  lines 
ivparating  the  blne-grecn  and  purplish  not  hiaekisb;  ventrals  (lale  at  base,  light  gn^enish  on  distal 
portion;  j>ei'toral  i>ale  yellowish  at  Itase,  dusky  on  outer  tialf,  the  axil  and  upper  margin  black;  head 
without  markings. 

The  above  <lescription  is  l>ased  upon  a  specimen  (No.  03526)  t).5  inches  long  obtained  at  Honolulu, 
from  which  the  accniiii>anyin>;  colored  plate  was  made. 

Another  si>eci met!  (No.  1)3(121),  8  inches  long,  from  Honolulu,  had  side  with  3  broad  pale  hrick-red 
stripes  sejiarateil  by  3  bluish  or  yellowish-blue  ones,  these  ext^-nding  froni  o|)en4e  ti)  caudal;  upper 
stri[>e  a1>out  3  sales  wide,  narrowly  honicrtil  above  at  Imbb  of  dorsal  hy  greenish  blue,  anil  crossed  by 
about  a  narrow  vcrllcal  greenish  or  yellowish  liars  connecting  with  tlie  lirsl  yellowish-lilue  stri)>e, 
which  is  alK>ut  one  si^le  wide,  begins  at  up|>er  edge  of  0|>ercle  and  ends  at  liase  of  caudal,  a  narrow 
saddle  of  same  pa8»iiiig  over  caudal  {H'dnncle  at  iKistiTJor  end  of  dorsal  tin  third  stri|)e  brick  reil, 
running  from  opt^rcular  flap  lo  middle  of  l>ai>e  of  luudal,  fourth  stnjK,  like  tht  set'oiid  but  better 
defined,  fifth  like  tlie  first  and  third,  the  sixth  along  side  of  l)elh  dl  dehneil  yellowish  green;  head 
reddish  olive,  lower  jaw  and  breast  the  same;  opercular  flap  bluish  olive  dorsal  orange  red  at  base, 
then  a  narrow  bright  blue  slrijie,  broatlly  edgeil  with  green  on  [xiHtenor  two  thirds,  the  meiiibraiiee 
with  taint  yellow  blotches;  anal  pale  brick  re<l  at  base,  then  a  broad  bright  blue  border,  the  outer  half 
of  iiienibranes  l)etweeii  ninth  and  eleventh  rays  white;  the  last  ray  brick  red  to  tip,  a  little  bine  at 
lia.-<e  and  on  tip;  caudal  dusky  orange  with  reddish  wash  at  base,  greenish  in  i«nter,  the  outer  half 
with  alternating  blue  and  orange  lines,  the  blue  lines  more  or  iess  greenish  at  anterior  end,  U[iper  an<l 
lower  margins  bright  blue,  with  some  green;  pectoral  yellow  at  base,  bluish  dusky  along  anterior  e<lge 
and  outer  Iwo-thirds;  ventrals  {tale  bluish;  iris  greenish  brown. 

A  specimen  (No.  05754)  obtainal  at  Hilo  had  the  folli)wing  colors  when  freali: 

Body  darkish  coral-red  (moihlie<l  brick-reii);  shoulder  and  l>elly  light  yellowish  brown;  back 
claret,  rather  darkish;  2  longitudinal  rows  of  elongated  stjuares  of  bright  emerald-green  with  colmlt- 
hliie  border  on  body;  the  up[ier  one  beginning  on  fourth  scale  and  terminating  on  the  upjier  part  of 
caudal  i)eduncle;  the  lower  one  Iteginning  on  seventh  scale  ami  tenniiiating  at  base  of  caudal,  where 
the  iip|)er  edge  of  the  row  touches  the  lateral  line;  from  the  upper  row  jeBue  5  green  bars  dorsally  at 
regular  intervals,  these  connecting  with  the  green  stripe  at  base  of  dorsal;  ventral  side  of  tail  slightly 


iaparpHreHm  (Fiirsktl)  on  the  plaW. 
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KreenUli;  nape  RtPenish  on  c-larrt  ground;  head  greenish  on  dark  dirly  purple;  cheek  darkish  brown, 
aufile  of  oiKTi'li-  hlm'kiHli;  i-hiii  jwle  rwidiiih  Imiwn,  throat  same  as  belly;  irin  (jreeii;  lips  greenish 
<tark;  dorsal  lijtht  I'lart'l,  iiianihi  (iilMilt- hlue,  the  latter  wider  on  soft  dorsal;  raudal  emerald -green, 
edges  and  halt  of  end  t'cilfalt-l)lue,  half  of  inenihrane  orange-brown;  anal  Hanie  m  soft  doreal;  ventrals 
pale  cobalt-Ill  lie:  proximal  half  of  pectoral  emenik) -green,  distal  half  deep  PruBSMD  blue,  edge 
PniHMan  blue. 

ThiK  fame  t^'cinien,  in  )i|>iriti',  is  dueky  purplieh  brown  above  and  on  upper  part  of  eide«>,  the 
heail  mimt  jmrpliHli;  Hide  with  :1  irr(>^lur  greenish  lines;  dorsal  with  purplixh- black  on  the  first  2 
membranes,  the  l>ai«l  thn'e-tiftiiH  of  tbu  iin  dnsky  purpligli,  a  few  email  bright  blue  spots  on  the  ba»e; 
distal  two-fifths  of  the  Iin  bhiish  green  l>oniere<l  irrqtularly  by  jwle  yellowish  white;  anat  similar  to 
tHjft  ilorsal,  the  blue-gn'cn  lH)nler  a  little  broader,  the  e<lge  not  jialer;  <«udal  with  the  rays  dusky  at 
base,  blue-grei'n  distully,  the  central  nieiidiraneswhitiHh,  tlie  outer  onex  more  dusky,  a  dusky  purplish 
stripe  extending  In  lip  of  outer  niyx  Imth  aliove  and  lielow,  upper  and  lower  edges  of  caudal  bluish 
green;  pectoral  bhie-iil«i-k,  (lalerat  liase;  ventrals  greenish  white. 

Ill  young  iiidiviiluals  Ihe  dorsal  and  anal  are  more  dei-idedly  trioolor,  there  heiuK  a  broad  blue- 
green  slrijie  thmngli  tlie  midille,  al>ove  a  somewhat  broader  purplish  proximal  stripe,  and  below  a 
narriiwiT  but  distinct  jialcr  s(ri|>e,  the  rays  tipjieil  ^aiu  with  greenish  blue;  the  median  stripe  on  side 
as  well  as  (be  bwk  more  bniwnisb. 

This  sjiei-ies  may  Ih;  reailily  distitiguisheil  from  all  otben  by  the  absence  of  distinct  markings  on 
head  aii<l  the  pnwnce  on  Ibe  Hide  of  2  series  iif  vertically  ohIunK  or  quadrate  bluish  green  areas  bor- 
dertvl  by  wliitish,  suggesting  the  '2  rows  of  openings  in  the  barmoniia;  aptly  compared  by  Lac^pede  to 
2  rows  of  <'hinesc  characters.  Of  the  4  siiecimens  jiossessed  by  Bleeker  and  which  he  identified  as 
JhHk  ijnndrieidiir, :)  1  ini'luiliiig  the  one  wbli-h  lie  figured)  evidently  l>elonge<l  to  this  s|>ecies.  They  are 
said  to  have  had  iio  markings  on  the  head,  and  his  figure  (p[.  :I4,  fig.  :l|  clearly  shows  the  harmonifa 
markings.  Uther  siiecies  have  the  iinniarkeil  hea<l  and  still  othera  may  [Ktssees  the  |>eculiar  biKly 
'  markinip,  but  we  know  of  none  oilier  |Kiasc8sing  Isith. 

This  species  is  fairly  minuKiii  about  the  coral  rwis  of  the  Hawaiian  Islands,  and  Is  not  rare  In 
Samoa,     (hir  i-ollei'tion  conlains  a  strries  of  U>  s]ie<iiniens:  9  from  Ibmoluhi,  ^  from  Kailua,  and  )  eacli 
fn>ui  HonnajHi  and  Ililo.     In  leiiglh  they  vary  fnini  h.'Si  to  11.5  inches. 
Lahnu/iveiiii  Uk-C'pCkIv.  Ilji^t,  Nnt.  INilw.,  111.  437.  IHUI.  no  locality. 
LiArutlriliitxU«i  Lh<->'P<''<1('.  KikI.  NhI.  JMiw..  HI.  l-'X  and  (KM.  IXU];  tropical  Padflc. 
JalitbimlrimlBii  Vnnnett,  l>nii\  C'lmmlHif  ZihiI,  Km'..  Liinil.,  IH.1I.  ini.  Mautlilua. 
jHlinlrO-ibalai'.  Ciivler*  Vali-neliTinpii.  Ilbl.  Nal.  Polw.,  XIII,  Oi.  inm  in'-rtc  Fianw). 
J^Hlto/'iriHMruNriivlcrAValplii-li'niivs.lIiNl.  Nat.  niiw..  Xlli.  0».  IKM.  lie  de  France. 
Juli-  IrU/iUHn.  Ijlliltli<-r.  <M..  IV.  ts7.  KtU.  lil  I-nrl.  vur.  h  iSoiith  Alrli'B.  Maiirillux,  Anel(yum), 
Jiili/ qiuuti inilirr  hie<-tar.  Atln.-,  1,  »i.  |>l.  31,  Hg.  X.  IXCJ  ilniTt.  3ul  hlH  I  upei'imci]!'.  iiii^liiilliiK  thr  one  flpiredl.  Java. 

336.  Thalaseoma  umbrostigmB  (EiOpjiell).     Fig.  129. 

Head  XG  in  length;  depth  :{.«;  eye  6.X  in  bead;  snout  2.8;  preorbital  4;  gape  3;  interorbitat  3.6; 
D.  VIM,  13;  A.  Ill,  II;  scale-n 4-27-H.  ' 

Body  miHlerati-ly  long  and  (-oiiipres.4iil,  the  dorsal  and  ventrnl  outlines  moderalely  convex;  head 
but  slightly  longer  than  deep;  snout  iiiotlerate,  bluntly  iMnii-;  preorbital  oblique;  jaws  eai-h  with  a  pair 
of  stout  canines  in  front  and  smullen-lose-set  conic  teeth  lateral ly;  eye  small,  slightly  anterior,  entirely 
above  axis  of  iHidy;  intt-rorhital  latlier  li>w,  convex,  the  proAle  from  tip  of  snout  to  na|>e  evenly 
convex;  least  deplh  of  caudal  peiluncle  slightly  greater  than  half  head;  origin  of  dorsal  slightly 
posterior  to  l)ase  of  i)ectoral.  Its  distance  from  lip  of  snout  greater  tlitin  head  by  iliameter  of  orbit; 
dontal  sjiines  slioK,  their  length  alsjut  2  in  snout;  ilorsal  rays  longer,  1.3  in  snout;  anal  similar  to 
m)ft  donvil,  of  about  eipiai  lieiglit;  camlal  shallowly  lunate,  Ibe  outer  rays  but  slightly  longer  than 
middle  one,  whii'b  is  eipial  ti)  snout  and  eye;  ventrals  sliori,  reaching  somewhat  more  than  half 
dislani-e  to  vent,  lenglh  2.4  in  head;  |>ectoral  longer,  reaching  vertical  at  vent,  its  length  1.3  in  heiul; 
si"jles  laiyi',  thin,  but  firm,  those  on  breaj-t  somewhat  reilui-e<l;  head  entirely  naked;  lateral  line 
jiarallel  with  dorsal  outline  to  lielow  littb  dorsal  ray  from  last,  where  it  curves  downward  3  scales  and 
then  i-ontiniies  to  base  of  laiidal,  the  |>ores  with  3  to  f>  or  7  branches;  small  si'ales  on  liase  of  caudal. 

Color  in  life  (No.  Ii:«l22,  7  inchi-s  long,  from  Honolulu!,  side  pide  greenish  with  3  irregular 
broa<l  rosy  strijies,  the  upper  one  darkening  into  Indian  red;  median  dorsal  line  at  bai^  of  dorsal  tin 
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green,  next  a  broft"!  Indian  red  striiip,  the  edgrs  of  the  si'sles  red,  (lie  centers  pale  greenish,  a  few 
smaller  red  specks;  next  a  broaii  (rrcenish  strijie  wild  (tn-enisli  liars  eonneetlng  with  the  ineilian  stripe 
anil  Mfith  narrow  nisyharH  prossinR  it  wmnei'ting  the  rosy  stri[>iv  almve  and  Ir'Iow;  nmy  stripes  alonj^ 
loiddlv  of  wide  with  S  or  4  brownish  bloti-hes;  the  next  strijie  Kr»'<'"i'''i,  crossed  by  iiumonms  narrow- 
rosy  or  piirplifh  liars;  next  Htripc  roay,  narniwer  than  the  other  2;  Ih'IIv  wliitish,  top  and  sides  of 
head  (creenish,  vemiieillaled  with  rosy  or  ]iiirplish  lines;  hiinieral  nftioii  witli  scvera.1  roundish  re"i 
BpolH;  biu<e  of  dorsal  greenish,  nnil  with  Indian  red  from  invai'ion  of  iNHly-riilor;  middle  line  of 
dorsal  rrwy,  with  purple  iipji^r  Imnler,  followed  by  a  winiewliHl  narrower  yellow  stri[H',  then  a  rosy  or 
orange  ^tri|^e,  followeil  by  u  narriiw  white  Is.nler;  anal  with  rosy  liand  at  IwHe,  then  agreeii  liaiid  with 
bluish  edges,  then  a  liroail  ]>ale  rosy  Ijtuid  with  narrow  wliite  (itge,  the  green  liand  not  on  last  2 
rays;  eaudal  rays  and  membrane  alternating  gnwnish  yellnw  and  oraiiifc;  (lectoml  dnsky,  greenish  at 
base,  rosy  in  I'enler:  ventrals  jiale  yellow;  iris  brownish. 

The  same  specimen  in  spirits  fadetl  to  a  creamy  while,  wilh  5  irregnlar  broken  dusky  rross-ljars; 
lilai'k  8j>ot  on  nieml>rane  of  flrst  n  dorsal  spines;  soft  dorsal  and  anal  whitewilhfaint  trace  of  greenish; 
lop  of  hea<l  and  nape  with  taint  traci*  of  dark  p|H)I«  aJtd  lim-c. 

Spe<-init'n  So.  03240,  from  which  Ihe  aliove  general  deM-riptiun  \var<  taken,  is  in  ali^iliol  dusky 
greenish  on  back  and  top  of  head,  the  sides  somewhat  paler,  nnder  parts  greenish  whili:';  side  with 
about  4  ot5  irregular  broken,  vertiiml  cross-liars  o(  liark  brownish  or  black;  niendtrani-s  of  first  ;i  dor- 
sal spines  blue-blai'k;  base  of  ilorsal  narrouly  jiea-green,  followed  by  a  broaii  greenish  yellow  band. 


Fiu.  lW.—T?uU>uwma  amlmaliyma  (KdpiN-tl):  Alter  Hli-cker. 

bordereil  above  by  a  narrower  pea-green  liand,  wlilcli  is  followed  in  turii  by  an  irregular  border  of 
pale  yellowish  and  purplish;  anal  scallopy  grei-n  at  basi',  folloniil  by  a  broiul  white  liand,  beyond 
which  is  a  nearly  equally  broad  bhie-green  banil,  which  in  turn  is  follo«eil  by  a  narrower  yellowish 
white  stripe,  the  e<lge  of  the  fin  )iale  jiea-green;  caudal  greenish,  yellowish  and  creamy  wiiile,  dusky 
at  Iww;  ventrals  iiale  creamy  white;  jiii'tiirul  dnsky  yellowish  at  base,  dusky  at  lip. 

A  smaller  specimen  ( N'n.  KVi'iti),  e,2^  inches  long,  agrees  essentially  with  the  larger  ones,  exeejit 
that  the  liiue-green  ot  the  beaii  is  profusely  covereil  with  small  round  block  or  brownish  spotx  ami  a 
few  lines  or  retieulaliona  of  the  same  color.  -Another  specimen  (No.  O.VJ«;{)  shows  the  dark  s)K)lHon 
the  heail  very  plainly,  but  onlinarily  siiei-iniens  of  that  size  have  those  cotora  oliscnre  or  indistinct  hi 
spirits.  In  all  of  our  innneroiis  examples  Ihe  markings  are  ijuile  distinct.  Thes[>eciep  is  rather  abun- 
dant atiout  the  coral  reefs. 

Dr.  Jeiiktns  obtained   11  H[>ecimenfl  at  Honolulu,  and  onroun  collection  contains  10  s|ieciinens 
from  Honolulu,  K  from  Kailua,  and  2  from  llilo.     The>4'  range  in  length  from  l..'i  to  lll.'2-'i  inches. 
JhIu  HmbroMigma  RUppeLI,  Neue  Wlrbe.,  PlKhe.  11,  uf.  3,  t\g.  2. 1838.  Motilln  anil  DJctiii;  Bleeker,  AIIa>,  I,  n.  lal.  »t.  Hg. 

:;.  1W2;  Steindachner,  Deiikn.  Ak.  Winn.  Wlcli.  LXX,  IWO,  fiOe  (Honolulu  anil  lji;-)4iii  InlaiKl). 
VuiiOKomaawibrotligma.lnnliitui.  Bull.U.  S.  Flub  Oomm,,  XXII, IKU  (tiepl.-A  IK«J. -163  (ilonolulu);  Snyder.  0)1.  elt,  (Jan. 

llf.lWMI.S^  ILaysan  Island). 
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Ilnul  :{.5  ill  loMkfth;  <lc|>th  :(.4;  i>ye  0  in  lu'nil;  Riioiit  :l;  pnviHiital  4.ri;  inu>nirl>iul  :{.6;  D.  vii,  Vi; 
A.  II,  11;  w'ales  ;V-2K-!I. 

Hoily  nitlier  Hlcnclcr.  <'<im|in'swil,  Hie  drirxal  anil  VKiilral  niitlintf  lu-arly  (i|iiutly  anrl  regularly 
cilrvHl  from  tip  of  Hiicnit  tn  luw  nf  <'uiltla1  iinliiiii'lo;  httul  ra1[i(-r  Hiiiiill;  loii>R'r  than  ile<-p;  niuutli 
piiiall,  h<iri/c)ntal,  tiw.  ga|>P  sivni'ly  c xis-o<tinK nrliit,  in  line  willi  axiHof  Ixxly;  clii^'k  iil<liijii(>,  not  ilettfi; 
inltrorbital  H|iai'i'  liijrii,  c'rinvi'x;  a  iwirof  Klrnnp;  (^iiinew  in  fnmt  of  earh  jaw,  Ihiw  alwivt-  usually 
Htr<inf{cr;  a  w-rit-f  of  Hliort,  lilnntly  r<iiii<-  tiflh  on  nii'h  niili'  of  jauK;  fiuFi  lim;  iirigin  of  iloival  sli^clitly 
behiliil  liaKf  of  im-toral,  itf  ili!<taii<v  from  miinit  rt.:>  in  hciicl;  iloival  tin  <-on  tin  noun,  tlii'  aliltrior  t>pine!< 
not  Uetai'lifil  nor  devHteil:  lim^i'^'t  <1orml  i<|iine  aliuiit  t^tiial  to  liitoiit.  the  ravH  diually  Icm^:  anal  miii- 
ilar  tn  Kofi  riorpal,  thi-ir  lifijilils  iifiial;  <'aii<lal  with  tlii-  '.i  or  4  imtt'r  niVH  []niciuc*d,  (heir  lentjth  equal 
ti)  hi-a<l  iir  nmrly  twii't'  lliut  of  niiilillt-  ruyx;  M'sIiv  Hniuotli  anil  lliin,  of  alHitit  uniform  xize;  a  row  of 
M>mewhat  ^<maUe^  t^-Hli'ii  nlifulliint;  Imnw  of  iloraal  ami  anal  ami  on  1>b«'  of  i-aiiiial;  proiiut.'ed  caililal 
rays  witli  tine  scalen  at  Imse;  hi'ad  eiitin'ly  naked. 


Ciilur  in  life  of  a  nearly  frcHli  Fi|iivinjen,  tS.5  ini-he»i  lonf(,  taken  at  Honolulu,  June  15,  viile  liri);ht 
Kreen,  with  miniennu*  laUint  40)  very  narrow  iiurplii-h-nil  verlii-al  liars,  the  grei'U  inter^paees  aliout 
twire  an  wi'le;  a  linuul  liaiul  of  rtililich-oraii^,  in  width  from  na)H>  to  third  <lorsal  npine,  extendinK 
ilownwanl  anil  liaekwaril  on  Hide  Iwhilid  (he  ]>cetoral  and  wideiiinfc  out  l>eliiw,  envelopii^  whole  under 
jiartK  from  gill-o|>eiiin>.i<  to  ori»;iii  of  anal,  this  area  xoinewhal  ]ialer  lielow,  piirplixh  liehliid  veiilralH: 
head  rirli  hrielit  hliie,  a  small  m.ity-oranKe  H[>ot  on  npiier  eiip-  of  ojierele;  liix'  jialer,  lower  jaw 
greeniwli;  iloiiwl  tion-n  aloit);  Ibim-,  thru  a  narmw  Kn-eniwh-hlue  line,  ni'xt  a  broail  re.hlinh-l.niwn  or 
pur[ilii>h-r«<l  liand  wideuinic  [■  interiorly,  the  lili  narrowly  iKinlen-it  hy  |iale  hlue;  a  jet-lilack  h]h>I  with 

l)lue  horiler  on  aei-onil  i)op>»l  memhrane,  thipi  MimeliniiTi  exleixlinf:  to  lirKt  nnil  thini  ii ihranett; 

caudal  hlue,  tlie  |innliii-e"l  rays  nildiwh,  ii  little  Kn-enwh-l>lue  on  outer  iiljie;  anal  pre<'iii:'h  at  l)aw,  reft 
of  tin  purplitih  hlue;  ]«i*toral  |iali'  hhii',  diu-ky  at  li]>,  dii'iHT  hlue  at  liaw;  axil  liliie  and  preen. 

Asiwimen  (N"o.O-«i:«t)«>mewlial  tail..<l.  had  the  lieiul  mid  lH«iyamUinsde»-ii  violet;  ehin  hluit<h; 
a  hlai'k  s]>ot  on  front  of  dorsal  and  a  violet-lilai'k  areii  on  |Hi-toral:  an-a  liehind  head  violet-tiray, 
PK-ari-ely  <-ontni>it.inK  with  Nxly:  eaudal  violet. 

Another  i'|>e<-inien  had  the  lieuil  violet,  liUieon  lower  jaw;  area  liehind  heail  orange-brown;  lnHly 
liehind  lipht  green  wilh  a  vertical  orarige-hrown  line  on  each  smle;  lin>t  domal  HiiineH  violet  with  a 
black  pi]Hit;  pei'tonil  jiale  with  blai-k  area  and  hlack  axil;  ilorsal  liehind  lirst  h | lines oranRe-hnnvn  with 
violet  e<l)|!e;  caudal  violct-);ray,  with  the  IoIk'^*  bright  oraii^-bniwn ;  anal  violel-hlack. 

Still  another  F>]i<'ciiiien  (No.  0:ys25)  diftere<l  from  typii'al  e^am]lle!<  in  the  entire  aiieence  of  a  |«ler 

Color  in  alcohol.  Iic:>d  dark  lihnsh  or  l>U]|sli-hla.'k;  alinmil,  pale,  liliiish-white  band  around  Inxly 
under  na]«' and  first  jiurl  iif  s]iiniitLs  dorsal;  ri'st  of  biMly  dusky  browii  washed  with  lilnish-ftreen;  dorsal 
Hn<l  anal  screen  is  h- blue;  cumiul  dark  with  some  bhiish,  in  some  I'asi's  with  the  distal  tmrtion,  except 
pnxluced  rays,  almost  white;  jiectiiral  |>ale  on  Kisi'.  the  outer  half  dark;  belly  |iale;  ohin  rich  blue. 
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The  young  have  a  black  stripe,  about  as  wiile  an  the  eye,  extending  from  the  snout  to  the  upper 
half  of  the  liase  of  caudal,  where  lis  end  is  fllightly  brciailened  and  nmniled.  Below  taxtl  i«rallel  wilh 
the  dark  stripe  i«  a  pinkish-white  one  of  about  eijiial  width.  Some  Kpe^-hnenH  have  a  narn>w,  Hhort. 
inilistinct,  <luHky  stripe  below  the  latter.  With  increaKinf;  a^  the  Htri|N'i'  l)e<i>iii«  in<li)itini't  anil 
ilisappear,  the  general  color  grows  darker,  while  the  hrna<l,  light  luiiil  tN'liinil  the  heail  appears.  The 
taudal  is  at  first  roiindeil,  later  heeoining  concave,  the  upper  and  lower  rsyx  lieing  iiiiich  pro'lueed  in 
the  adult. 

This  speciex  m  the  most  abundant  of  the  labroiils  inhabiting  Hawaiian  waters,     ^'uiiieroiix  t<|ie<'i- 
mens  were  obtaineil  by  Dr.  Jenkins,  and  a  yet  greater  number  is  in  tlie  present  collei'tion  obtained 
by  us  at  Honolulu,  Hilo,  and  Kailita;  and  by  the  Atlnilroia  at  Honolulu,  l^ysan  Island,  xtation  :t8Sl 
between  Maui  and  Molokai,  an<l  at  Puakii  Bay,  Hawaii.     The  lish  if  not  known  to  Kccur  in  Satnoa. 
JutU  duptrrrytlaoY  fi  lialmarA,  Voyaft?  dc  I'lTnDle.  Zwi..  %H.  pi.  M,  fig. '2,  \Sli.  Sandwich  Iilandi. 
Julii  rlrjisiidniUi  Smith  &  SwsJn,  Proc.  U.  S.  Sat.  Mm.,  V,  ISKi,  I3«.  Johniton  Iilnnd. 
naloMoinapiirrAm'ini-fiim  Jenkins.  Bun.  U.S.Fleh  Coiiim.iXIX.  IS9S  (Aug.  30.  l!MOI,.'il.  ttg.  '!.  Honolulu.     (TyjH',  Ki..  (>1»» 

L.  S.  Jr.  Vnlv.  Mux.;  Coll.  O.  P.  Jenklna.) 
JitJi9dKp(tr>r,  Sleinilacbner,  Denkl.  Ak.  WLis.  Wleii,  LXX,  IMW,  ^U6  IHuticjIiilu  nild  L4i>-mli). 

Thalattoma  duptrrty.  Jenkinn.  Bull.  f.  S.  Flab  Comni..  XXII,  IWJ  (.s?pt.  ^,  IMS),  463  (Honolulu);  StiyUer.  up.  I'ii.  iJaii. 
19. 19M).  G29  (BaWBlinn  Idands;  Laymn  Island). 

238.  Thalaaaoma  lunaris  (Linuieus,. 

Head  3.5  in  len^h;  depth  3.7;  eye  H  in  bead;  nnont  3.2;  preorbital  4.8;  intemrbital  4;  I>.  viii,  13; 
A.  11,  12;  w-ales  4-27-8. 

Body  greatly  compressed,  elongate;  tsudal  peduncle  deep;  dorsal  outline  evenly  curved;  vertical 
outline  slightly  less  eonvest;  head  small,  much  longer  than  deep;  snout  rather  long,  conic;  jawH  each 
with  a  pair  ot  stout  canines  in  front  and  a  series  of  shorter  canine-like  teeth  laterally,  growing  suci*s- 
sively  shorter  poBterioHy;  no  posterior  I'anine;  preurhital  nioderately  deep,  oblique;  o[>eri'le  anil  pre- 
opercle  smooth,  the  former  ending  in  a  broad  low  flap;  stales  large,  thin,  and  leathery  on  edges,  the 
Burfa(«  finely  striate,  the  spaces  between  the  Htriie  with  cross- markings,  giving  the  ap|>earance  of  being 
(.-overed  with  minute  scales;  scales  on  breast  and  nape  somewhat  reiluced;  a  i>atch  of  8  rather  large 
Bcaleson  upper  end  of  opercle,  rest  of  head  entirely  nakeil;  lateral  line  following  curvature  ot  back  for 
19  or  20  scales,  then  bending  downwaril  2  rows  and  (■<)nt inning  to  l)aw  of  caudal;  ]M)reH  with  3  to  6  or  7 
brauches;  a  low  sheath  of  scales  at  base  of  dorsal  and  anal;  small  wales  on  base  ot  cauilal;  fins  mod- 
erate, origin  of  dorsal  slightly  posterior  to  liai^  of  peitural  dorsal  spines  rather  short  the  longest 
about  e<jual  to  distance  from  tip  of  snout  to  middle  of  pupil  dorsal  rays  slighlh  longer  anal  similar 
to  Boft  dorsal;  caudal  1unat«,  the  outer  rays  prodnce<l  their  length  nearly  tmcethatof  middle  rays; 
ventrals  short,  reaching  halt  way  to  origin  rf  anal  i>e<  ti  ral  rather  long  eijiial  to  diitauce  from  base 
of  ventrals  to  vent,  or  1.4  in  head. 

Color  in  life,  greenish,  the  Inxly  crossed  b\  numerous  narrow  \ertical  broken  orange  liands;  side 
of  head  and  snout  with  4  broad  bright-green  l>an  Is  Mparateii  bv  golden  mtirsiiaits  th^flrstgreen 
bond  extending  from  eye  to  upper  end  of  gill  opening  the  second  from  e\  e  acni>«i  t  heek  and  ojiercle 
to  bane  of  jiectoral;  the  third  from  median  line  of  mandible  upwani  ami  Iiackwanl  aiross  cheek  to 
edge  of  operele;  the  fourth  branching  from  this  at  it)  anterior  end  and  extending  Imtkttard  to  lower 
eiige  of  gill-opening;  a  pair  of  less  distinct  greenish  lines  on  meiiian  line  of  throat  an  orange  band 
across  siile  of  snout  from  mouth  to  eye,  continued  under  eve  uith  the  third  orange  band;  dorxal  fln 
with  a  yellow  band  distally,  bounded  below  by  a  narrow  hhu  line  lieneath  whiih  it  a  broader  orange 
band;  anal  orange  at  base,  boundeil  by  a  narro«i  blue  line,  bejond  whu.h  the  fin  is  greenish-yellow; 
caudal  yellow,  the  produced  rays  orange;  pectoral  dark  bine,  almost  black  distally,  the  base  orange, 
2  narrow  blue  stripes  on  breast  below  pectoral,  separated  by  an  orange  intemiiace. 

In  alcohol  these  iwlors  mostly  disapi>par,  the  green  strijies  on  the  bead  becoming  [lale  blue  ami 
the  orange  interspaces  purplish  brown;  dorsal  pale  distally,  a  faint  meijian  dark  line  lieneath  which 
the  color  is  pale  yellowish;  anal  similar,  the  basal  portion  mor?  greenish ;  pectoral  with  an  oblong  black 
bar  from  middle  of  middle  ra\i<  to  tip  of  longest  rays,  rest  of  tin  yellowish  or  dui<ky-wliite. 

We  identify  with  this  species  a  single  specimen  (No.  0:)429)  6  inches  long,  obtained  at  Honolulu 
July  20.  It  agrees  well  with  Bteeker's  description  and  plate  ot  Julk  lumiiii  (90,  pi.  ;i3,  tig.  5).  Jordan 
and  Snyder  had  a  specimen  from  Japan  which  they  identifled  with  lAibru»  bdurem  Solander,  and  they 
expressed  the  opinion  that  that  sjiecies  might  be  the  same  as  Lnhrux  lunaria  Linnieus.     The  original 
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<loHcriplii)n  of  //.  liiii'irii'  in  init  •mflicii'iitly  full  lo  enable  \w  ti>  settle  this  >iiieplimi  with  cprlainty. 
Jonlan  and  Snyiler  exjiresply  ftale  tliat  the  li^arf  <if  llieir  njKrimen  wap  naked;  chit*  liac  a  pal*-h  <if 
wellH level iiped  waien  Ujion  the  iijumt  llinli  of  (lie  (i|"ercle,  wliifh  may  indicate  HiieciHe  dixtinction. 
Miireover,  we  are  aliU-  t<i  find  liut  2  Hnal  B|iines,  a  elmrairtfr  ill  Hhicii  it  <liSeni  fr>jin  other  wjiecies  of 

LuAnn/unaraiLlnna'iiR.Syiil.  NhI..  Kil.  X..fi.:,  ITrA,  India. 

UAn*»iilonieHi {r€afUrTt  tVmiant,  ItulUn  Zii<il<«y.  liii,  |>].  IS,  1T«0,  Ceyleo. 

LabfHarifidirWneii,  li-lilh..  Vtll.  IIM.  pi.  2K!,  i;»;.  Japan. 

JalitluMarlt.l.'avivt  A  Val^m-ipnniw. EKiI.  N'al.  iMfv,.  XIII.  409.  IH3e  (Mai«UBh;  Slaiu:  Ceylun;  uiaitl:  Java):  thimlKT. 

Cul..  IV.  !HU.  IWU:  [My.  FIhIh'!!  India,  403.  pi.  M.  lie.  1. 1177. 
Julii  mrnifwi  TuvhT  J:  Valpiirienn(^  'ip.  rit..  Jl.i.  Seychellea,  Macao. 
.rH/i(i'/rJ>/Jii.(-uvlfrAVnl<-tii'l<-iiiie«.  •i|>.<'ll..  4W<B<iiirtK.Ti  Maud). 
J«lif  mrrlnulVavift  A  ValMK-it-niK^  np.  <-ii..  tn.  1737,  Ulea. 
IjibfiM  Ivt'HTHt  Sulander  Hr.,  Tahiti. 
Julii  /olnaiB..  l).-iinMI.  Z11..I.  B.iTh.-yH  V..y.  BIosmhh.  Fiphen.  OS.  pi.  x\x.  I1|i.  i  IKao  (Tahiti,  Rluklu:  Bfier  Sulanderj; 

Bn-vcK.ri,  Es|Kil..lu|«ii.  Fi-luf.  •-•Tl.  pi.  vni,  fit!>i.3Hnd  4,  is,'*  (Nnla.  Okinawa  Ixlandl. 
nci/uM>i»ufiif(nr>ti.  Ji>r<laiiAxnyd<-r.  l-niv.r.S.Nal.Miw..  XXIV,  IWKI.  647  (Kiuklii  MaudB|. 

S39.  Thalasaoma  aaeitense  (<ii1nther).     riat«  41. 

Head  S.7  in  lenKl't  to  l>a.-'e  nf  iiiudal;  de|>tli  :!.4;  Hnoiil  2.K  in  hewl;  eye  5.3;  itiU-nirl)ital  H|>ace4; 
F«'ateK2f>-ll;  l>.  vi[i,  i:t;  A.  ii,  11. 

Teeth  in  Ixitli  jaun  j^rouiii)!  fcruiluatly  Rhortiir  Inini  iiefore  imckward;  no  enUr^l  teeth  or 
(-ulline^:  heail  Hnioolh;  m-alex  xnmller  on  lireofit  an<l  t>elly  tlian  on  fideit  and  Intek;  latt^ral  line  extend- 
itiir  uloii||r  fourth  row  of  feu  lex  to  l>elow  Ihd^  of  eleventh  articnlateil  ray,  where  it  lieixls  dutvnwani 
ai'roi4<  '.i  row.i  of  wateii  anil  imxKcx  alon^  niidille  of  eaiiilal  |)eiliinele;  firxt  don«l  H|iine  equal  in  IcuKt)^ 
til  alHiiit  twiHhinli'  dlunieter  of  orhit,  the  otherM  Hueoswively  longer,  the  last  l«-inft  l.li  times  diameter 
of  orhit;  arlii-ulule<t  rays  hifiher,  aliont  twii*  diameter  of  orhil;  anal  spines  rather  stronj:,  the  first 
eijual  in  height  to  thiril  ihinal  (Jjiine.  tlie  ^e^■olld  eijnal  to  last  lU.rHal  spine;  dorwl  ami  anal  rays  alxint 
e<jiiul  in  heijfht;  jiei'toral  1.4  in  heail;  caudal  probahly  truncate;  ventral  'I  in  head. 

Color  in  spirilii,  jiale  lirownixh,  the  head  dusky  aliove;  2  dusky  )>ars  |iasahi)[  backward  from  eye, 
the  lower  of  whicli  extends  toward  an^le  of  op'rcle;  a  liniail  semiein^ular  liar  extendinj;  from  chin 
towani  eye  and  liendinj;  ilownwanl  toward  lower  eil^e  of  o[M>n'te:  a  smaller  semicircular  ))ar  lielow 
the  latter;  sc&les  with  small  white  M|Hits;  distal  half  of  |N-ctoral  hlackish,  the  color  fading  ont  toward 
the  lower  eil^;  donul  with  adark  s|Hit  alHiut  the  ntv  at  jmjiil  on  menihraiie  of  second  and  third 
Bpines.  Known  to  us  from  the  Hawaiian  IslaiulM  liy  only  one  H[ie(.'iiiit:^n,  5.2  inches  lung,  obtained  at 
Honolulu  by  Mr.  Ik'rndl. 

jHfi(rn>»tfrtt><t«<;>inIher,<^l..  IV.  l-0.)W/j.  Ancltyum.     ('V.ll.  MarKllllrra>-.) 
7f(»law>ma««ril'UM.  J'lr-iiill  A  Kiiyd.T.  VfK:  U.  S.  Sal.  Jliis,,  XXVII.  IWM,  »4:t  (Honululu). 
ThalatHima  anrilmrit,  Powler,  Piw.  Ar.  Nal.  Sri.  Phila.  1900.  AlO  IMandwIch  Inland"). 

Oaniu  157.  lULle  Ca*i«r. 

This  §:enus  as  here  nmlerstood  iliffers  from  Ciirin  chielly  in  the  more  elongate  IhhIv  and  esjieHally 
in  the  smaller  siales,  which  are  7!)  to  H.l  in  lateral  wries.  In  most  sjHi-ies  the  antfrior  dorsal  spines 
are  slender  ami  pn>loti);t'd.  Brilliantly  colore<l  lislies  of  the  co nil  reefs,  some  of  tlie  s)>ei'ies  bnryini; 
themstdves  in  the  sand.  The  name  Jii'ic,  originally  l>nse<)  on  the  liirelleof  the  >Ieiliterranean  iJulit 
Jiilix).  has  lieen  wrongly  transferred  to  the  f^'iius  Thiiltimimii  by  itieeker  and  by  Giinther. 


H ill  h«id:  n-Bliii  in  lenRlliwine  wiiva TO.  iHid]'  mlnr  In  llle  dnrk  rdldlnh  Lniun:  a  drt'ii  ttrfvii  I'rnn haml  Irum 
<1<ir!4ilti<vmt:  iniildl>'linfoftliri>fltu'hllbh;piMi'riiirvMi-l>|><>Isbluei'di:ed gainanlyMh 

i'Tinh<wl:H'iiI(^liil>'nKlli«tlM-wrl»'M'.>:  budypiiliTin  llfebniu'iiishiiranKi-ori'innaninntirawn.iiodwpKiwn 
iniMi  band  fnmi  <liii>nl  iiivviil.  mlilill?  lln«o[  IhriMt  whltifh:  piwlvrldr  vhilrt  spiHs  larger  than  in  gaimard 
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.HI.  Firm  2  dorsal  »plii<«  shorler  llinn  the  nlhcw.  the  firet  nno  5  to  B.fi  In  head,  nlwiiil  pqiinl  to  eye. 
d.  E;e  laqrc.  nboiil  b  to  S.S  in  hutd. 
<,  Bnilj'  wllh  InnttHinHnnl  filor  Urnds:  no  lilwk-hnrdcrert  white  niwif  on  now,  napt.  ntdc  ol  lupli,  or  mudsl 

peduncle ./omrWnM.  p.  so* 

rv.  Body  without  l»ni;itiidinal  lundH:  hliwb- bordered  while  ■?>»«  on  noM'.  nxpe.  k  de  nl  hnek.  nnd  bnw  ol  doml. 

and  oil  top  of  ^iiudul  peduncle - , grrmorii,  p.  30A 

'III,  ByeomnLI,  nbonl  s  In  he«d:  lonttltudlnHl  eolor-bHnds  pni^nl .fuilniLcii.  p.  XN 

940.  Julia  gpitunard  Quoy  A  (taimard.     "I^in." 

Head  3.3  in  lenglh;  depth  3.4;  eye  8  in  head;  snout  2.75;  mouth  4;  int^TorNtal  4;  1).  ix,  12;  A.  in, 
12;  Btslee  6-7(1-27. 

Body  oblong,  elongate,  deepest  about  origin  of  anal;  head  longer  than  deep,  pointed;  jtnout  long, . 
profile  above  straight,  pointer!;  mouth  horizontal;  jaws  equal,  pro<lu(^il,  |>oint^;  lips  thick,  fleshy; 
teeth  large,  conic;  npjier  jaw  with  2  canines  in  front,  mandible  with  2  lai^  raninee  fitting,  in 
between,  all  pnijecting  forward;  eye  Rmall,  anterior  hi|;h,  margin  of  prcopercte  nearly  forming  a  right 
angle;  int«rorbital  Hpacc  convex,  elevated;  noptriln  email,  cloiw,  anterior  in  Hhoil  fleshy  tube;  finit  2 
dorsal  fipines  longettt,  anterior  1.5  in  head;  longest  dorsal  ray  3,2;  caudal  rounded;  pectoral  1.4  in 
head;  ventrals  long,  pointed,  3.T  in  body;  scales  Buiall,  thin,  cycloid,  extending  well  out  on  basal 
portion  of  caudal;  lateral  line  high  along  Imck,  falling  below  last  dorsal  rays  to  middle  of  aide  of  caudal 
peiluncle,  then  straight 

Color  in  life  [So.  2-52,  O.  P.  Jenkins)  hnght  red,  bands  on  head  and  chin  green;  a  greenish  verti- 
cal band  behind  tip  of  pectoral;  axil  of  pe<toral  <lark  blue  with  green  and  yellow  border.  Another 
specimen  was  (No.  (KH77)  reddish  brown,  rather  dark;  a  deep  green  cross  brand  from  dorsal  to  vent; 
stripes  on  head  clear  green,  the  lowest  from  loner  jaw  to  base  of  ventral  interrupted  in  certain  places; 
inid<1le  tine  of  chin  and  throat  whitiiih  snout  flesh  colored;  axil  of  pectoral  black,  broadly  e<lged  with 
green;  posterior  half  of  body  with  small  blue-edged  violet  spots  which  grow  lai^r  anil  more  crowijed 
behind,  but  are  ^till  smaller  than  in  fmlcherrima;  dorsal  scarlet,  crimson  at  base  with  fine  dots  of  violet 
here  and  there,  violet  stripeH  above  the  last  at  etlge,  the  middle  one  broadening  and  Iiecoming  green 
anteriorly;  caudal  golden,  orange  below;  anal  dark  crimson  with  a  lilue  and  violet  line;  small  vi<)let 
dots  below,  and  larger  ones  on  orange  distal  part  of  fin;  pectoral  crimson,  its  tip  orange;  ventrals  dull 
orange,  edge<l  in  front  with  dark  violet,  the  third  (long)  ray  green. 

Color  in  alcohol,  dull  purplish  brown;  heail  pale  greenish  brown,  snout  pale  or  dull  brown;  several 
lines  and  epota  down  middle  of  forehead;  a  brown  line  from  side  of  «nout  to  eye,  continued,  broken 
aliove,  to  origin  of  dorsal;  brown  stipak  behind  eye  to  comer  of  opercular  flap;  a  dull  blue-green  streak 
from  upper  lip  towani  eye,  then  down  across  opercle  bflow;  a  deep  lilue  l>and  from  mandible  along 
side  of  breast  to  1>ase  of  ventral;  chin  to  space  lietween  ventrals  deep  lilue;  round  dark-edgtil  blue 
spots,  small,  very  mimerons  on  trunk,  especially  posteriorly;  dorsal  and  anal  bordercil  with  gray 
brown,  with  3  narrow  dark  mai^^inal  I ine.i  parallel  witheilgeeof  tins;  small  spo1t<  on  dark  bases  of  each 
dorsal  and  anal;  a  blue-green  spot  at  base  of  each  dorsal  spine  and  most  soft  rays;  caudal  and  pectoral 
whitish  or  pale  brown;  ventrals  broadly  dusky  on  outer  portion;  axil  of  [lecloral  deep  blue  block, 
edged  with  blue  and  blue  green. 

Descril>cd  from  an  example  (No.  62.'))  taken  at  Honolulu  by  the  Fur  Seal  Commission  in  1)^. 

This  species  is  common  about  the  reefs  of  Honolulu,  burying  itself  in  the  Hand  when  at  rest,  with 
only  the  snout  and  eyes  viHiirle.     For  this  reason  it  is  called  Into,  la/y. 

Three  examples  were  obttuneil  by  Dr.  Jenkins,  1  by  the  AlhnlTom  in  IfiSfi,  and  3  by  us,  1  of  them 
from  Hilo. 
Jidit  gnimni-l  Qiioy  &  Gnimard,  Vnrsfri:  ilc  rumnlp.  Zool..  Tflh.  pi.  fA,  Hk.  1.  l"::'.  Sandwich  Islands;  Jenkinx.  Bull.  IT.  H. 

Fish  '.■omm.,  XXII,  19ia  (Sept.  23, 1603),  4B0  (Honnhilu). 
CarU  gaimardt,  (lilnther.  Ann.  A  Ma*.  VM.  Hint.,  VIII.  IWI.  3HT;  aflnthrr.  CHt..  IV.  -3X1.  IXIU  (Snndwlrh  liiIanilK);  Fowler, 
Ptdc.  Ae.  N«l.  8el,  Phlln.  1900,  .-ilO  (Ssridwleh  iKlands). 

241.  Julia  pulcherrima  ((liiiither).     " Hinidea  IM."     Plate  XXVII. 

Head  3..1.5  in  length;  depth  3.4;  eye  7  in  head;  snont  3;  mouth  4.4;  interorbital  3.8;  I),  ix,  12; 
A.   Ill,  12;  scales  ((-K2-2.5. 

Body  elongate,  deepest  almut  origin  of  anal;  hcrni  longer  than  deep,  pointcil;  snout  long,  pointed; 
month  horizontal,  jaws  produced,  eijual;  lips  thick,  Mi'shy;   tti'th  conic,  directed   forward;  2  large 

P.C.I).  1903-^20 
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canineti  in  front  of  upper  jaw  direcleil  forwarxl;  2  laiyecnnines  in  Front  of  maniljble,  itiriH'ttil  forward, 
fitlJnfE  in  between  upiH<r  [>airi  eye  Hiiiall,  anterior,  high  in  hifsA;  margiD  of  preupen:le  a  thin  fleehy 
flap;  interorl)ibil  width  convex,  elevateei ;  nostrils  close  together  in  front  of  eye,  anterior  in  short  fleshy 
tube;  Hint  2  dorsal  ajniies  elongate,  first  longest,  1.4  in  hend;  longest  dorsal  ray  2;  can<lal  rounde^i, 
4.2-)  Ml  body;  pectoral  1.4  in  head;  ventrals  long,  i>oinl«d,  3,75  in  t>o<ly;  Hcales  smull,  thin,  cycloid, 
extending  well  ont  over  l»u<al  {mrtion  of  eandal ;  lateral  line  high  along  baek,  falling  lielow  last  doiTAl 
rays  to  miildle  of  side  of  caudal  peiluncle,  then  straight. 

Color  in  lite  (No.  0347S)  browninh  orange,  the  posterior  halt  cha<le(l  hlackish  violet,  the  anterior 
half  shaded  on  minion;  snout  bright  salmon,  meilian  line  deep  violet;  line  before  eye  and  above, 
extending  in  dots  to  front  of  dorsal  bright  violet,  the  lines  Iwjrdered  with  crimson,  eapeeially  before  eye; 
.a  broader  crimson  lianil  liehin<l  eye  edged  with  paler;  a  curved  band  below,  similar;  throatand  midille 
of  brraflt  violet  blaek;  axil  of  ])ectoral  jet  black  with  a  crew^nt  of  bright  green  above;  siiles  of  body 
with  violet  blue  spots,  each  ringe<;l  with  darker  violet  and  about  alike  in  size,  these  sparse  on  anterior 
half,  erowileil  liehind;  dorsal  liright  salmon-orangi;  with  violet-crimson  edgeil  sjotB,  violet  lines  and 
<laebt's,  and  ste<!l-blue  edges;  eaudal  clear  gohien;  anal  salmon-omnge,  very  bright  blue  spots  at  lis»'; 
edge  lihie  with  black  line,  the  midille  stripe  mnildy  bine;  pectorals  bright  orange;  ventrals  orange, 
e<lge"i  with  violet  blue. 

(!i)lor  in  life  of  another  example  (No.  033flO).  cinnamon-brown,  rather  darker  posteriorly,  bright 
on  head;  midi'dc  line  of  throat  and  breawt  livid  blue-brown,  with  a  hroail  gn'en-brown  band  on  each 
side;  a  riirviHl  brown  liand  e<lged  with  red  from  angle  of  mouth  lo  e<1ge  of  siibopercte,  another  from 
eye  to  o[iercular  Hap;  a  dark  blue-black  sireak  from  eye  backward  toivard  front  of  dorsal  where  il 
breaks  up  into  spots;  a  dark  mnlian  stripe  on'  front  of  heail;  si^e  of  l>ody  with  round  violet  spots 
edgeil  with  bine,  much  more  numerous  and  brighter  posteriorly;  tail  golden  yellow,  unspotted;  dorsal 
orange-red,  violet  a|>ots  at  base,  then  a  violet  line,  then  a  shade  of  lighter  orange  with  a  blue-black 
margin;  a  dusky  blotch  at  base  of  first  dorsal  spine;  anal  coloretl  like  <larsal  with  a  row  of  curved 
violet  streaks  insteail  of  the  stripe;  violet  spots  at  base  very  distinct;  pectoral  r«<l,  fading  to  yellowish; 
axil  of  pectoral  black  with  green  edge;  ventrals  yellowish  green,  the  long  rays  orange,  spines  violet. 

Color  in  alcohol,  dull  purplish  brown;  lieail  pale  brown,  snout  very  pale  or  whitish;  several  lines 
and  spots  in  single  series  down  miilille  of  forehead;  a  brown  line  from  side  of  snout  to  eye,  continued, 
broken  alwve,  to  origin  of  dorsal;  a  brown  streak  Imhind  eye  to  comer  of  opercular  flap;  a  pale  brown 
streak  from  upper  lip  toward  eye  then  down  across  opercle  below;  a  brown  band  from  mamlible  along 
siile  of  breast  to  Imse  of  ventral;  chin  to  sjiacc  l)etwe<'n  ventrals  with  blackish  streak;  round,  dark- 
edge<l  blue  spots  on  Imnk,  most  numerous  posteriorly  an<l  on  tail;  dorsal  and  anal  whitish,  margins 
narrowly  blackish  with  many  dark-edged  bluish  sikiIj?,  and  dusky  tinge  basally;  outer  portions  o( 
soft  dorsal  and  anal  each  with  a  narrow  <lu8ky  line  parallel  with  inai^nH  of  fins;  caudal  and  pectoral 
whitish,  latter  blackish  insiile at  base;  ventrals  whilish  with  dusky  edges. 

rieacribe<l  from  an  example  (No.  05.S4S)  from  Honolulu.  This  species  is  abundant,  found  with 
the  preceding  about  the  reefs  at  Honolulu  and  elsewhere  among  the  Hawaiian  Islands,  specimens 
having  been  obtained  by  almut  every  collector  who  has  visited  those  islands.  The  localities  representeil 
in  our  very  large  s<tries  of  specimens  (45)  are  Honolulu,  Hilo,  and  Kailua,  These  examples  range  in 
length  from  5.4  to  11.25  inches.     Occasional  in  Samoa. 

Jiainfarninmi,  Sleeker,  Hnt,  Tljitn.  S'«l,  Ind.,  V,  l&ia,  1G9  (Macoiwir):  not  of  Bennett. 
nrit/ormmai.  Bleekcr.  Atliw  Irhlhy.,  I.  W.  p[.  19.  t\g.  3,  imt 

OaritpuleHiTrima  QOnihfr.Ca,l,.  IV.  MO.  IH62.  Amboyn«,  Tahiti,  Aneityum;  ateindsrhner,  Denks.  Afc.  Wiw.  Wlon.  LXX, 
1900,M7lHonoinliil. 

imm.,  XXH,  laM  (Sepl.  23, 1*08),  MO  (Honolulu):  anydcr,  op.  cil.  (J«n.  19. 

243.  Julia  lepomis  (Jenkins).     "HilulanwUi;"  "f!hu."     Fig.  131. 

Head  8.3-'i  in  length;  depth  3.35;  eye  8  in  head;  snont  2.9;  mouth  4.5;  interorbital  4;  D.  ix,  12; 
A.  in,  12;  scales  8-il2-35. 

Jtody  ovoid,  elongate,  deepa-it  alrout  pectoral;  head  elongate,  much  longer  than  deep,  the  upper 
profile  convex,  swollen  in  front  of  eye  above;  snout  long,  blunt,  convex;  month  horizontal,  small; 
lips  thick,  fleshy,  broail;  teeth  large,  jiowerful,  conic;  2  large  canines  in  front  of  each  jaw,  the  lower 
fitting  in  between  those  alwve;  eye  small,  well  anterior,  hurh  in  head;  nostrils  small,  anterior  in  very 
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short  tube;  operelo  with  well-<iev<.'lope(i  Hap  in>st«riorly;  inUiMrbital  e|)ace  hiRh,  convex;  first  2  'lorsal 
flpines  etoDfiate,  fl^lxihle,  tho  first  lozifwr,  1.8  in  lipail;  tliirrt  anal  spine  lon(refl,  4;  longest  anal  ray  2.3; 
caDiisI  slightly  rnundetl  ])oateriorly;  pettnml  rath<T  eliort,  1.5;  ventral  I.T;  ta'alre  Hiiiall,  thin,  thope  on 
occiput  very  small,  hea<l  otherwise  nakeil;  latoml  line  rather  imliHtinct,  running  <lown  on  side  nf  caudal 
peduncle  below  posterior  dorsal  rays. 

Color  in  life,  ^reen  with  bine  ehades;  opercular  spot  deep  blue,  blackish  before  and  l)ehind;  about 
8  blackish  vertical  bars  liehind  pectoral;  Ijack  very  ftrecn,  middle  and  alonj^  lateral  line  tinged  with 
olive  brown;  head  olive  gray  with  spots  an<l  radiating  lines  of  i-Icar  blue;  throat  anil  lireast  bhie  with 
drab  olive  spots;  fins  greenish  sky-bhie  marked  with  olive;  pectoral  olive  tin^l  with  bluish;  ventrals 
similar,  more  blue. 

Another  nearly  fresh  example  (No.  03344)  with  general  color  bright  blue;  side  liack  of  pectoral  with 
7  or  8  darker  abort  cross-bars;  head  pale  blue  with  numerous  hhiish-white  sjtots  almnt  sizi'  i)f  pupil; 
opercular  Hap  bright  blue  with  pale  margins,  yellow  posteriorly,  brown  in  front;  dorsnl  vemii<'ulati'<l 
or  blotched  with  olive,  greenish,  and  bright  blue;  caudal  dirty  blue;  anal  with  irretndar  spola  and 
blotches  of  bright  blue  Bei>arat^>d  by  greenish-yellow;  pectoral  bluish-olive;  v*!ntral9  lade  olive;  if.s 


PlQ.  131.—JhIu  Irpnmi'  (jGlikltlH).    Type  of  Cnrlt  I'-jiomU  Jcnklnn.    Figure  iinl  qnltr  accurate  in  prnporllnnal 

yellowish.  One  example  when  fresh  had  the  black  opercular  spot  shaded  with  deep  bluish,  palest  in 
center;  golden  markings  on  head  bright  yellowiah-brown. 

Color  in  alcohol,  didl  purple  brown;  head  and  chest  marked  with  broad  pale  short  lines,  spots, 
and  blotches;  openruiar  flap  blue-hlack  behind;  short  blackish  oblique  lines  on  side  lieyond  tip  of 
peroral;  vertical  fins  grayish,  marked  with  jiale  bluish  blotches  and  spots,  most  numerous  on  rayeil 
portions  of  fins;  a  lai^ blackish  blotch  behind  second  and  third  dorsal  spines;  |K'ctoral  and  ventral 
grayish,  the  former  variegated  with  in<listinct  lighter  markings. 

Dewribeil  from  an  example  (No.  04090)  from  Honolulu. 

This  is  the  largest  and  one  of  the  handsumcKt  of  the  many  shore  tishefl  of  this  group.  It  is  often 
oeen  in  the  markets  of  Honolulu,  We  have  II  examples  from  Honolulu  and  1  from  Hilo,  ranging  in 
length  from  13.75  to  18.75  inches. 

a)rf«io««*«  Jpnkii",  B"'l-"-S.  Fish  Comin..  XIX,  1899  (AiiR.  HH,  1900),  IK,  ftic.  4.    Honolulu.    (Tj-pe,  No.  m«,  L.  S.Jr. 

Univ.  Mi».) 
Julli l/pomii leakinn.  Ball.  U.S.  Fish  Comm..  XXII,  l!KU(avpI.  23,  1903).  461  (Honolulu), 
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248.  Julia  flRTOvittaU  Bennett.     Plate  XXVIII. 

Heail,  tneaaureil  to  end  of  operenlar  flap,  3.12  in  length;  depth  4;  enout  3.3  in  head;  eye  5.5;  D. 
IX,  12;  A.  Ill,  12;  wcales  7-88-27, 

Color  in  alcohol,  white  with  Mack  loDftitiidinal  etripee.  A  blacketripe,  pointed  anteriorly,  broken 
anr]  irregular  posteriorly,  extends  from  midille  of  snout  to  end  of  dorsal;  a  second  nina  from  tip  of 
snout  through  eye  to  base  of  caudal,  where  it  is  connected  with  the  one  on  opposite  side  by  a  band 
pnHSing  over  the  candal  peduncle;  a  thini  extends  from  lower  jaw  over  hose  of  pectoral  to  base  of 
caudal;  a  fourth  passes  from  throat  to  end  of  anal;  breast  and  belly  dusky;  dorsal  black,  edged  with 
white,  a  few  white  blotches  along  middle  of  fin;  cau<lal  white  at  base  and  on  margin,  middle  of  fin 
with  ft  black  lunate  Imnd;  anal  black,  bordered  with  white;  pectorals  white;  ventrals  dusky  at  l>aflc; 
a  posterior  canine  tooth  present. 
„  This  specie's,  <lescribe<i  originally  from  the  Hawaiian  Islanils,  was  not  obtaine<l  by  us,  but  1  upeia- 

X;f«.  men,  1.8  inches  long,  was  taken  by  the  All-atrosii  &t  Laysan  Island. 

Jiilii  famvmattuBenneU.  Znol.  Joiim.  Lnnd..  IV,  35, 1S29,  Sandwicb  laludi. 

f  tirt>JInra<4(tara.iiiinllwnCnl..  I  V.3M,lMX(Bwnvtt>l>-pp):  Fowler. i>r<>o.AP.NM.  Scl.PhllH.  1900,  MU^UndwIchliilBnils): 
/»if«jtoiOT(Ba(a.  8ry<icr,  Bull.  IT.  R.  FlHh.Comm,,  XXII.  I«02  (Jmi.  1»,  1*04).  fi'JSlUyiiaii  l»l»nrt). 

244.  Jtilia  gt^novii  Bennett.     Piste  XXX. 

Ileflil  .'5.4  in  length;  depth  3.7;  eye  6  in  head;  snout  3.5;  D.  ix,  12;  A.  ii,  12;  P.  12;  V.  i,  5;  C.  14; 
scales  S-78-21. 

Body  short,  compresped,  and  fusiform;  cioreal  outline  regtilarly  and  evenly  arche'l  from  tipof  finout 
to  origin  of  dorea!  Kn,  thence  very  slightly  convex  to  haas  of  caudal;  ventral  outline  about  evenly  con- 
vex throughout;  <sudal  peiluncle  compressed,  the  least  depth  lees  than  snout  and  eye;  head  small, 
thin,  and  pointed;  snout  pointe^l;  month  small,  nearly  horizontal,  the  jaws  equal;  maxillary  short,  not 
reaching  orbit,  itsttistal  end  wholly  concealed  under  the  broad,  thin  preorbital;  ujiper  jaw  with  a  pair 
of  slender,  projectjnfc  canines  in  front,  and  a  series  of  short,  close-set  teeth  on  side,  the  anterior  one 
somewhat  enlai^^l  and  canine-like;  no  canine  at  angle  of  mouth;  teeth  of  lower  jaw  similar  to  tho^e 
of  up|ier;  eye  small,  wholly  in  anterior  half  of  head;  interorbital  space  moderately  wide,  convex;  gill- 
membranes  uniteit  to  the  isthmus;  open'le  eniling  in  a  long  thin  flap.  Origin  of  dorsal  fin  in  vertiisl 
at  base  of  pectoral;  dorsal  fin  low,  the  rays  and  sjiines  of  approximately  equal  length,  the  last  spine 
alxiut  ^.2  in  head,  the  last  ray  alKiut  3;  cauilal  rounded,  the  middle  rays  about  1,7  in  head;  anal  simi- 
lar to  dorsal,  ils  origin  under  base  of  first  dorsal  ray;  pectoral  about  1.7  in  head;  ventral  pointed,  its 
length  ].(>  in  head.  Scales  very  small  and  smooth;  head  entirely  naked;  lateral  line  strongly  arched 
above  the  pectoral,  then  closely  following  outline  of  back  until  under  tenth  dorsal  ray,  where  it  l)ends 
downward  to  median  line  of  eiiie  and  continues  thence  to  base  of  caudal. 

Color  in  life,  rich  hlowl-reil,  faintly  linge<l  on  lower  parts  of  head,  at  base  of  pectoral,  and  slightly 
on  middle  of  side  with  yellowish  or  orange;  topof  snout  with  an  ovate  or  oblong  whiteareasurrouiiileil 
by  a  narrow  black  border;  a  similar  white  saildle  across  nape  at  posterior  border  of  eyes;  a  diamond- 
shaped  white  spot  on  si<te  and  liase  of  dorsal,  extending  upon  lower  part  of  fourtli  to  sixth  membranes 
of  spinous  dorsal;  another  roundish  white  spot  on  side,  extending  from  just  below  lateral  line  upward 
uiH)n  seventh  and  eighth  interradial  ilorsal  membranes,  about  one-half  the  spot  being  upon  the  fin; 
a  white  saddle  on  middle  of  caudal  peduncle;  these  B  white  spots  each  with  a  diaUnct  black  bonier, 
the  one  on  cauilal  i)eduncle  not  well  defined ;  caudal  peiluncle  with  a  large  diffuse  brownish-black  area, 
breaking  up  into  small  specks  at  the  eilges.  especially  ant«'riorly,  and  overlud  with  small  sky-hhie 
spots,  largest  and  most  distinct  in  thecenterand  posteriorly;  dorsal  tin  rich  red,  the  spines  with  slight 
yellow  tinge,  the  rays  bluish-white,  a  narrow  black  Iwrdcr  tuil  length  of  fin,  slightly  broader  poste- 
ri<)rly;  a  large  oliiong  hluish-black  spot  on  last  2  dorsal  membranes,  the  2  white  spots  on  ririe  involv- 
ing lower  pcirtions  of  membranes  between  fourth  and  seventh  spines  and  between  seventh  and  ninlh 
rays;  candal  flu  brown ish-yellow,  lightest  toward  tip,  reildish  at  base,  and  crossed  near  the  middle  by 
2  series  of  oblong  hlai-k  spots  on  the  membranes,  thone  of  the  inner  series  the  larger,  the  2  series 
parallel  and  curving  distally;  anal  similar  to  dorsal,  with  a  narrow  black  border,  but  without  spots 
anywherii;  pectoral  lemon-yellow,  washe<i  wilh  reihlish  on  Imsal  portion;  ventral  yellowish,  washed 
with  reddish  on  proximal  ptirtion,  the  outer  two-fifths  sky-blue,  darkest  at  tip. 
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In  alcohol  the  bright  colore  all  fade;  general  color  grayiah-yellow,  darkest  on  nape;  jaws  U)<1 
lower  parts  of  head  pale;  breast  anil  iathmuB  dark;  the  4  white  sadillcB  on  l>ai'k  and  iipot  on  noee  plain 
white,  each  with  black  border;  side  of  (sudal  pedunele  nisty  black,  the  blue  faded;  <lorsal  and  anal 
fins  white,  each  with  a  narrow  black  bonier,  the  former  with  an  oblung  black  apoL  on  la»t  2  membraiieB; 
raudal  white,  rusty  at  base,  cro8§eil  near  the  middle  by  2  parallel  eeriea  of  black  apots,  those  of  inner 
aeries  largest  and  practically  continuoiui;  jiectoral  and  ventrals  pale. 

The  above  description  is  from  a  speiduien  (No.  2743)  3.5  inches  long,  taken  in  1902  hy  Dr.  Jordan 
at  Apia,  Samoa.  The  colored  piunting  by  Kako  Morita  \a  from  color  note's  and  aketch  from  the  li\'e 
lish  hy  Dr.  Jordan.  The  original  type  specimen  came  from  Hawaii,  but  none  has  since  been  re|Kirled 
from  those  islands. 

Juli,  .jreeuorii  Bennett,  Zool.  Joum.  London,  IV.  ia2«,  37.  StudwUb  Klaad*. 
Jiilh  IrnrarhyncliHt  Bleeker,  Act.  Soc.  Sci.  tnd,  Netrl.,  1. 1«6,  57.  Manado. 

Ct/rU  grtenoughu,  OUnthcr,  Ann.  &  Mag.  Nat.  Hint..  VIII,  1861,  3ti7  (>io  luvalit]');  Gtlnther.  ('.lit.,  IV. 'Mi,  1862  (^ndwh'Ii 
iBlandB). 

24S.  Julia  eydouxii  Cuvier  &  Valenciennei.     "IlUn."     Plate  XXIX. 

Head  3.t  in  length;  depth  3.2;  eye  8.2  in  head;  snout  2.8;  mouth  3.6;  intenirhlli'l  4.7;  D.  i\,  11; 
A.  111,12;  scales  S-81-31. 

Body  elongate,  compressed,  greatest  depth  at  l>eginQing  of  anal;  head  elongate,  |Hiinted,  ila  depth 
1.4  in  its  length;  upper  profile  of  head  slightly  convex;  snout  compressed,  2.8  in  head;  mouth  rather 
long,  horizontal,  the  corner  slipping  under  preorbital  sheath;  lipu  thick,  Heshy;  teeth  jiowerful,  conic; 
2  pruduced  strong  isnines  in  front  of  each  jaw,  those  on  mandible  largtiiit  and  fitting  iu  iK-tweeii  upiwr 
{>air;  jaws  pointed  and  produced;  eye  small,  anterior,  high  in  head;  preopercle  with  Ihiii  convex  edge; 
int«rarbital  width  convexly  elevated;  nostrilH  close  together  in  front  of  eye,  anterior  in  short,  fleshy 
tulw;  last  dorsal  spine  3.3  in  head;  longest  dorsal  ray  2,5;  anal  spines  graduate<l  lo  last,  which  is 
longest;  anal  raya  longer  than  spines,  longest  2,4  in  head;  caudal  broad,  margin  a  little  convex,  1,4  in 
head;  pectoral  with  upper  rays  longest,  1.6;  ventral  pointed,  not  reaching  anus,  2;  scales  small,  cycloid, 
rather  thin;  head,  except  on  occiput,  naked;  small  scales  only  on  Imse  of  caudal,  none  on  vertical  fins; 
lateral  line  high,  concurrent  with  back  till  below  last  dorsal  rays,  then  running  down  and  along  middle 
of  aide  of  caudal  peduncle. 

Color  in  life  (No.  02964),  upper  hall  of  side  with  a  broad  lake-purple  stripe,  divided  for  its  anterior 
two-thirds  into  2  by  a  narrow  pale  lemon  stripe,  which  l)egins  on  snout  and  extends  acniss  head  just 
atrave  eye  to  beneath  fifteenth  dorsal  ray;  a  narrow  stripe  of  lake-purple  at  base  of  doraal  sejmraled 
fnim  the  broad  stripe  by  a  somewhat  wider  pale  lemon  stripe,  which  begins  on  iia[>e  just  aliove  iHwterior 
rim  of  eye  and  unites  with  the  yellow  of  caudal  peduncle,  the  broad  lake  purple  stri[>e  narrowly  bor- 
dered below  by  rose-pink,  lielow  which  is  a  narrow  yollo wish-while  line,  narrowest  and  best  defiiieil 
on  cheek,  broadest  and  moat  yellow  on  posterior  third  of  body;  lower  half  of  side  rose-pink,  whitening 
below  and  somewhat  yellowish  on  caudal  peduncle;  a  broad  brick-reil  stripe  from  snout  through  eye 
•to  upper  edge  of  opercle;  opercular  flap  light  greenish  anteriorly,  then  black,  then  pale  on  posterior 
border;  cheek  and  lower  half  of  head  nnldish,  mixed  with  lemon;  dorsal  black  and  brownish-red,  with 
narrow  white  border,  and  a  series  o(  large  roundish  chrome-yellow  spots;  a  black  o(«lli]s  on  second 
doraal  ray  and  its  membrane;  base  of  caudal  yellowish- white,  foltoweil  by  a  broad  purplish -black 
lunate  bar,  anteriorly  with  a  yellowish  streak  and  posteriorly  by  white,  which  is  broadest  at  the  outer 
angles;  anal  lake-red  with  yellow  spots  at  bases  of  spines;  the  lafit  ray  yellow,  tin  becoming  blacker 
toward  edge  and  bordered  narrowly  with  white;  pectoral  i)ale,  slightly  yellowish  at  base;  ventrals 
white,  anteriorly  edged  with  vermilion. 

In  another  example  (No.  05vS25}  there  is  an  indistinct  brown  band  along  middle  of  side  from 
pectoral  to  base  of  lower  caudal  rays. 

Color  in  alcohol,  pale  brownish  white;  back  with  3  blackish  brown  longitudinal  bands,  first 
beginning  on  side  of  snout,  narrow,  running  along  Itase  of  dorsal,  and  continueil  as  broad  crescent 
across  caudal;  above  and  behind  eye  it  givesout  ase<-ondl>and  which  joins  the  lowest  near  descent  of 
lateral  line;  lowest  or  third  band  broadest,  beginning  on  side  of  snout,  running  through  eye  across 
openle  above  to  base  of  upper  caudal  rays;  black  8[>ot  on  operi'ular  flap;  doti^l  and  anal  blackish 
brown  with  narrow  white  edges,  the  former  witli  median  series  of  whitish  spots;  anal  blackish  brown 
with  median  longitudinal  dark  band;  pectorals  and  ventrals  pale  like  belly. 


,GoogIe 


310  BULLETIN    OP   THE   UNITED   STATES   FISH    COMMISSION. 

This  large  tmil  brilliant  ti|>(<(-i»i,  dewril)e<l  originally  fnini  tliive  ialaiiiU,  is  very  (imimon  in  tlie 
iiiarketa  uf  Honolulu  and  lliio,  from  whitrh  jilaiTcH  we  have  ntiiiierouH  H{ie«jitiiena  H.H  to  1.'>.T5  indies 
long. 

ilBDdi;  Jt'tikins.  Bull.  U.  S.  Fiili  Cumm., 
KO!  (Honolulu). 

0«Diii  1S8.  COBia  Uc«pMa. 

Boily  iximpreeseil,  oblong,  covered  with  muilerale  <ir  email  M'slen,  50  to  60  in  llie  lateral  line; 
hoad  acaleless;  lateral  line  not  interniptt^;  p():<tenurmnine  totitli  aluient  or  ncit;  dorsal  tx,  12;  anal  ill, 
12;  anti^rior  doi^al  spines  iimially  jiriHlnced  and  tlexihle;  t-audal  nnind('<l. 

I'olynecia,  the  cjieeiee  tew;  dwjdy  colored  fiahea  of  tlif  coral  reeff. 

The  jRsnuH  Cbrii,  aa  niiileratiMHl  by  Uunther,  ditfera  from  Iliilirhirm  in  itx  small  E«alm.  It  com- 
Iirimis  a  great  variety  of  fornii>,  and  in  divisible  into  (I  well-marke<l  iienera  ur  siibt^nera,  as  follows: 

a.  Suiltrs  111  InlernI  IItie  .W  iu  H.\ 

li.  hKtcrlar  caninu  ulnolclt':  limi)  imki^il;  i-auiUl  nniiuli--"!;  st-nk-sfiu ffc™.  p.  aio 

Ml.  VuflvTlur  K»n\iK  ptKMml. 

rr.  Ilnd  entirely  nakiil. 
<l.  Caudal  ruundi-d  or  truncati:. 

t.  Scales 55 W«fi HnniCBTir.  |.,  810 

cr,  »'«li-»IOIoKS Jalii.p.XA 

da.  Uandal  lorkiHl.  the  ItiU^M  inui-h  iinxliwiil  In  lliu  lululi:  acul.Ti  73 /Vnilon.™-,  |j.  »10 

on.  ScalCH  In  lateral  line  about  120;  liudy  nblune:  licail  naked:  uo  poslerior  uinliie Iliiloffiimiuuiu,  i>.  310 

Of  tliese  ){rou|M  we  liere  recognize  Corin,  Jatit,  Opihutmolfiiit  {litifiiliiUi),  and  llulugyniiiiiiiut  {f<uci- 
alnn)  HS  distinct  gtners.     It  is  not  unlikely  that  I'limdoninr  {heternjiUTii)  is  entitle*!  to  similar  mnk. 
(.bru  Laefptde,  Hist.  Nat.  I>iila<.,  III.  IMl.  VT.  (agguUi). 
Jlcotimrli  BlivkiT.  Consp.  (leii.  Labr.  In  Venil.  Kiin.  Akad.  Wvl..  XIII.  1h;2,  W  illulidiierci  rarUgaiai):  Blt-ckur,  i'n*:  Zuol. 

Sue.  London  IWl.  410-IIS;  Sleeker.  Alias  Ichlliy..  1, 105,  IHKt. 
u.  Suile50tol>&    Colon  brlRht. 

6.  rlrM  2anlcrlor  Kplnef  removod  Ironi  and  longer  than  the  olbera:  liculy  dii.>|K.-sl  Bl«iut  iiver  middle  of  pL'ctonil. 
e.  nmldonial  Hplnu  cuiudderably  iirnduciHl,  Iflenglh  miicli  le«i  tliaii  'I  In  lioad;  eye  xmall,  6.i  in  \iiMil...lmltititi.  p.  310 
ee.  Fiwl  dotiial  uplnonot  muuh  pniiluee<l.  considerably  over  i  iu  heart;  eye  laiyer.  S.l  in  head nitm.  p.  ill 

over  orlKltHd  anal ' i-(N«-(a.  p.srj 

(lu.  SealiaiOO.    Color  chieBy  bluoklsh ajigufci.  p.  313 

346.  Coria  ballieui  Vaillant  &  Sauvage.     Plate  XXXII. 

Heail  3.&  in  length:  de[>tli  3.4;  eye  6.4  In  heail;  sniiut  2.8;  mouth  5;  inlerorhital  5.2;  D.  ix,  12; 
\.  ill,  12;  scales  5-5:t-18. 

llody  elonii^te,  oblong,  lUi'in-Ht  alHiut  middlu  of  pectoral;  head  longer  than  liwp,  pointiii;  siiouf 
long,  |>ointe<);  mouth  horiamtal,  iip|>er  jaw  slightly  producwl;  lijia  lhi<'k,  Heahy;  teeth  stn>ng,  cimic, 
■  lirei'teil  forwanl;  2  large  canines  in  front  of  each  jaw  dir<>cted  furwanl,  those  on  mandible  fitting  in 
l>e(ween  upper  pair;  eye  rather  large,  posterior  rim  alHiiit  middle  of  length  of  head;  preoperuiilar  flap 
thin;  inti'rorbital  width  elevated,  convex;  nostrils  dose  together  in  front  of  eye,  anterior  in  short 
tiil)e;  lirst  dorsal  spine  elongate,  filamuiitouB,  3.T  in  Ixxly;  longest  ilorsal  ray  2.2  in  heait;  third  anal 
ajiine  longest,  4.3;  longest  anal  ray  2.25;  caudal  rounde<l,  1.6;  ventrals  long,  (loinleit,  1.7;  scules  rather 
large,  thin,  cycloiil;  lateral  line  high  along  back,  descending  below  last  dorsal  rays  lo  midcllu  of  aides 
of  candal  peilunde. 

Color  in  life  (No.  03260)  light  olive-brown,  with  a  silver  streak  on  each  row  of  scales,  al>uut  22  in 
nuniU-r,  some  scales  with  a  light  bluish -green  central  si>ot  forming  irregular  f4ri{>es,  the  one  hIhjvu  lat- 
eral line  most  distinct,  the  interspaces  forndng  golden  stri|Mii;  liehind  tip  of  pectoral  aliout  5  short 
vertical  irregular  l>arsof  golden,  alternating  with  violet,  Ix-hiiid  these  faint  violet  8tri])cs  allernaling 
with  3  golden  oniii;  Itase  of  anal  violet;  breast  and  l)i'tly  while;  head  golden  olive,  with  bine  daslies 
and  stri[MV,  2  across  lower  jaw  meeting  lo  surround  a  white  area,  2  Iwhind  these  across  pre-  and  i:nl> 
ii|>eTde;  lirsl  iloriial  spine  dusky,  a  jet  black  blue-eilgeil  N|Hit  U>biiiil  it;  dorsals  with  I  broad  and  'A 
wavy  narrow  slri|>ea  of  sky  blue,  with  golden  interspaces;  cauiial  golden  yellow,  with  5  sky'blne  wavy 
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crowjbars:  Aoal  like  doreal,  the  bands  interiurly  jHirellel  with  thf  luarKia.  posteriorly  runniuK  ujiwunl 
ail. I  baolcward;  pectoral  pale  yellowish,  the  base  tluaky;  vt'ntralu  reiiilish,  the  outer  ray  iluBlty;  iris 
oraii)p!  piuk. 

Culor  in  ftlcohol,  dull  brown,  Hide  with  narrow  longitudinal  dull  purplish  brown  lines,  broadfst 
on  back;  head  brown  with  leaden  streak  from  iHimer  of  mouth  to  eye,  another  (nini  corner  of  mouth 
back  over  preopervle;  anil  still  others  below  eye,  on  opercle,  and  mandible;  vertical  fins  pale  grayish, 
ilurual  with  blackish  spot  at  bases  between  first  2  Hpines;  Hpinous  dorsal  ^^^y  with  3  narrow  pale  ur 
litcht  ^ray  lines  on  outer  portion,  below  which  aru  gray  blott:hes  and  longitudinal  streaks  of  gray;  anal 
gray  with  oblique  whitish  crossbars;  candal  gray  with  darker  blackish  edged  vertical  cross  bands; 
[leclorsl  and  ventrats  pate,  the  latter  with  dnsky  edfces. 

Described  from  an  example  {No.  05326)  from  Honolulu. 

Kather  common.  Dr.  Wood's  Honolulu  collection  contained  1  sjiecimen,  and  we  obtained  i:l 
at  Honolulu  and  3  at  Hilo.  The  AlbatroM  also  secured  specimens  at  Honolulu.  The  numerous  sjieci- 
mens  examined  range  in  length  from  6.5  to  11.5  inches. 

CbrbAoUirufViiilUtntASaiivtigc.  Rev.  Maft- Zuul.,  Ill,  IKT.'i.Wi.Budwich  laUndi:  tmi  /«fii  bn//ieui  V&ilJaiil  Ai  3auva«e. 
(.Vii  Khauinilaitdii  StelndKUhnur.  Deiiks,  Ak.  WliH.  Wii-ii,  LXX.  IWO,  ,'<UK,  tnl.  V,  %.  1.  Honolulu. 
UcnieorUliaiaieui.  Jeakliis,  Ball.  U.  ti.  FlBh  Ciimm..  XXII,  1332  (St:|it.  -JX.  IW3^  4C1  (llouolulii). 
HrmieoTit  baUimi.  BDydvr,  op.  clt.  (Jan.  IR.  19>>l) ,  KtS  (Uuiialulu). 

347.  Coria  roaoa  Vaillant  li  Sauvage.     " Miilanuilaiaa."     Fig.  i;i2. 

Head  3.35  in  length;  <lepth  2.75;  eye  5.4  in  head;  snout  2.K;  mouth  4.T;  intenirhital  4.ft;  1). 
IX,  Vi\  A.  Ill,  12;  scaliM  5-53-18. 

Body  elongate,  oblong,  deepest  about  middle  of  pectoral;  head  longer  tlian  deep,  (Hiinled;  snout 
long,  poiatad;  mouth  horizontal,  jaws  produced,  eiiual;  lips  thick,  fleshy;  teeth  conic,  strong,  directed 


Flo,  ISL—Varit  roica  Vaillant  &  asuvagi?.    Type  ol  llrninrit  kitripiunu.    PIhuiu  tlol  cguilu  nucunUo  In  propurlioiiiil 

forwanl;  2  large  canines  in  front  of  upper  jaw  directeil  forward;  2  lanje  canines  in  front  of  mandible 
ilirecteil  forwani,  fitting  in  between  upper  pair;  eye  rather  large,  high,  a  little  Ix^fore  niidille  of  hea<l; 
preopercular  flap  rounded,  the  margin  thin;  interorbital  width  elevated,  convex;  nostrils  cloHe  together, 
anterior  in  short  tulie;  first  dorsal  spine  loi^^est,  2.8  in  head;  longest  dorsal  rays  alfout  iidddle,  ^.1; 
thinl  anal  spine  3.75,  longest;  middle  anal  rays  longest,  2.3;  caudal  rounde<l,  l-li;  ]ieclonil  |>oinled, 
1.8;  ventral  pointed,  1.8;  ventral  spine  weak,  2.3  in  longest  or  firat  ray;  scales  rather  large,  thin, 
cycloid;  lateral  line  high  along  back,  descending  below  x>osterior  dorsal  rays,  then  running  along  mid- 
dle of  side  of  caudal  peduncle. 

Color  in  hfe  (So.  03268),  bright  brownish  pink,  a  large  golden  areaaljove  peiitoral;  side  with  alwut 
24  curly  white  streaks  running  along  rows  of  series,  these  yellow  in  tlie  gol<len  ari'a,  the  streaks  alxive 
lateral  line  most  distinct;  liea<l  golden  olive,  with  vague  bluish  sliailcs;  upper  juirt  of  o]HTcle  bright 
yellow,  bluish  shades  placeit  much  as  in  C.  Imlllfiii;  a  bluish  stn-ak  from  eye  to  first  dorsul  spine;  no 
black  spot  on  front  of  doreal;  iris  red;  dorsal  with  a  row  of  bluish  spots  at  base,  abroail  blue  baud  just 
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below  the  iiiiclilk-.  a  nnrruw  l>luc  liaiiil  ultuve  it,  tlie  lin  oIIhtwun'  Kijiden;  camlal  koI'Ii^"  wiO'  ^  narrow 
palu  liliiisli  Imiiilsi  anal  vloklat  Iniw;.  Uiuii  )rril(lcii,  tlit^iia  violet  slriiie,  otherwimt  |fol<leii;  iMsliiiid  mid- 
dle of  atml  violet  Htn^kti  nin  o1ili(jiitly;  ]ie«'toral  |>i(li'  Vflluwii'li ;  vt'iitrala  reddioli. 

Aiiiitlier  example  (No.  (JISSIO)  in  richer  nd,  the  yi'llow  oriwlden  area  alwve  iiecliiral  altsciit,  the 
euriy  white  Htripes  moiit  diHtiiU't  im  under  iiart  of  aidf ;  unly  ti|>H  of  first  ilorsul  iiienibruDu  black,  tnlge 
of  lin  with  <lHuhes  of  bluish  pun'le- 

Color  in  alcohol,  dull  brown,  many  narrow  brown  linen  lon)^tndinally  along  Hjdt-;  livad  unifonn 
dull  brown  with  indintiiict  darker  c.-<>li>nMl  pattern  shown  iu  figiire  of  C.  IntUieai  by  Steindachner;  Siih 
pale  brown,  niannn&l  or  outer  |)ortlon  of  durHal  with  4  narrow  pale  brown  longitudinal  linee;  anal 
uniform  pale  brown;  caudal  pale  brown  with  S  or  4  inilistinct  jiale  crossbars  at  base;  jH'ctoTals  and 
and  ventrale  pale  uni/onu  brown, 

DesiTibeil  from  an  exatuple  (No.  2.'>52)  taken  at  Honolulu. 

This  Bj>e<-iet<  \s  near  (Viri«  liailii-ui.  It  differs  in  having;  Ihe  first  dorsal  Mpine  short,  the  color  jialer. 
and  the  marks  on  anal  and  caudal  indiclinrt.     Rather  [H)nini(>n  at  llonolulu. 

We  have  20  BpecinH'UB,  17  from  Honolulu  and  3  Eruni  Hilo,  <i,5  to  10.4  inclieti  long. 

OirU  illenUfwIt)  ntea  VHlllanl  &  Sbuvrki'.  Ki'T.  Mhk.  ZikjI..  III.  :>e.  IH7.1.  Sandwich  Iilandi. 

OirMnrEKmra-iKruKiuSMildiu-hnur.  l>vnkH.  Ak.  Wlic  Wli'll.  LXX.  ,107.  ur.  III.  Hk  1,  IMM,  Honolulu. 

llmtrm-it  tiMiiloHu:  Jrakiiis.  Bull.  U.  S.  Fish  (Mmm..  XIX,  INW  (Aug.  9U.  IWIO),  .^1,  fin.  6,  Honolulu.    (Typv.  No.  SHli, 

L.B.Jr.  n.iv.  MuiL) 
m-mimHtarjinilrtnlrliaHi,  Ji!Ukln*.nu]].  L'.  H.  FIkIi  r^nini.,  XXII,  1W«  (Kctit. '£(,  1303),  «>1  (Hriiintulii:  Iir.WiHxl). 
//enuurfi  ruaco,  SDyder.  up.  i-lt,  |Jmi.  19,  1«M|.  ri:»  ilfunuliilu). 

348.  Coris  vecuata  Vaillant  A  Sauva^.     Plate  XXXI  ami  FIk,  133, 

Hea<l  3.5  in  lenffth;  depfh  3.4;  eye  ^.7  in  head;  snout  3.2;  mouth  6;  inlerorbitalS;  P,  ix.  12;  A. 
111,12;  scales  5-52-17. 

Body  elon^te,  compreKseil,  def|iesl  aliout  origin  of  anal;  head  niut:h  longer  th:m  hiiili,  [luinled; 
snout  long,  jawa  prodiicol,  e<|iuil;  mouth  smalt,  liuri»>ntal;  Ut>s  thick,  tlesliy;  te«'Ili  strong,  dire^'ted 
forward;  2  canines  in  front  of  each  jawdirccteil  forward,  the  lower  fitting  in  l>etween  upiwr;  eyesuiall. 


Flo.  133.— fv.ci*  njjir«i((  VaiUom  A  Snll^Blv     Typi'  cil  n^iicnrii  rrmediiu  IciklUI. 

itH  |Hn>tcrior  rim  in  center  of  length  of  heiul:  intenirbiliil  ^]iai-c  broad,  cimvex;  noHtrilit  ciniatl,  anterior 
in  very  short  tuU-;  posterior  dorsal  spines  longest,  last  2.1:1  in  head;  tungest  ilorsal  ray  alxiut  \.S;  third 
anal  spine  3.2  in  head;  longf'st  anal  ray  2;  |>ectoral  l.H;  vciitrals  long,  iH)int<'<l,  \.2. 
DcHcribed  from  an  example  (No.  iwa)  from  Hilo. 
■  t'uloria  hfe,  bmwii  (No.'(ii;{3,  I-  H.  Jr.  I'niv.  Mus. ),  dark  al>ovi',  light  lielow;  a  bright  red  Und 
from  eye  along  lateral  line  to  its  downward  bend;  a  bright  red  l>and  from  opercular  flap  extending 
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backward  to  tip  of  pectoral,  from  which  it  ie  broken  up  into  a  eeriea  nf  abort  obliqne  crosbarB  on  every 
Hllemate  row  of  scales,  be<K>miDK  '^^  <ii»tinct  toward  caudal  peduncle;  a  bright  reil  band  curviatc 
downwanl  juut  below  anterior  portion  of  middle  line  of  body,  becondng  indistinct  about  )>elow  verli* 
cal  from  twelfth  dorsal  spine;  another  bright  red  b«nd  from  axii  curving  downward  and  extending 
liackward  to  about  second  anal  ray;  a  bright  red  band  from  angle  of  mouth  cnrvinf;  upward  to  Itiwer 
iiiai^iin  of  eye  and  down  to  edge  of  ojierclc  just  below  flap;  a  bright  red  liand  from  a  short  distance 
behind  symphysia  curving  upward,  over  cheek  and  downward  across  middle  of  posterior  margin  of 
oj>ercle  on  to  brvast  to  n  point  just  beliind  iiaee  of  ventisls;  a  bright  red  band  on  eacli  sjile  of  middle 
line  of  thrust;  ashort  red  barat  symphysis;  a  red  spot  just  aboveand  backof  eye;  anl«rior  portion  of 
upercular  flap  scarlet,  bordered  posteriorly  first  with  black  then  witli  bright  yellow;  spinous  dorsal 
with  a  longitudinal  band  of  re<l  on  middle  portion,  which  on  soft  portion  is  broken  up  into  small  wavy 
lines  and  reticulations. 

Another  example  (No.  03351)  with  greenish-olive  side;  a  pink-red  hand  along  lateral  line  from 
liack  of  eye  to  middle  of  length,  thenfadingand  runningabove  lateral  line  to  cauilal  peduncle;  another 
similar  but  broader  band  fromgill-opening  just  above  pectoral  to  middle  of  length,  where  it  breaks  up 
into  spots;  between  these  2  a  series  of  5  or  6  small  red  spots;  a  narrower  red  lianil  from  axil  along  lower 
part  of  side;  head  greenish-olive,  a  broad  bluish  white  bar  from  eye  forwanl  and  downwanl  to  lip,  a 
similar  one  under  eye  forward  across  cheek  and  meeting  its  fellow  on  lower  jaw;  boseof  [lectoral  bluish 
with  reildish  anterior  border. 

Color  in  alcohol  (No.  0456tt)  dark  brown;  a  pale  creamy  band  from  eye  along  back,  another  from 
comer  of  mouth,  touching  eye,  hack  and  down  acroaa  opercle  towani  liase  of  [)ectoraf ;  side  of  heail 
below  with  convex  creamy  band  running  down  on  side  i>f  chest  behind  ventral;  opercle  with  la^ie 
cre»my  blotch,  angle  of  flap  narrowly  black;  4  pale  creamy  Itands  nuliate  from  alxtve  base  of  pectoral 
aloiW  side  a  short  distance;  vertical  fins  dark  gray;  spinous  dorsal  with  nie<lian  whitish  lor^tudinal 
line  for  short  distance  giving  place  posteriorily  to  dark;  soft  dorsal  with  dusky  brown  blotches  atid 
marblings;  anal  with  blotches  at  base,  the  marginal  portion  with  narrow  oblitiueblHckish  lines;  caudal 
with  dusky  crossbars;  pectoral  and  ventrals  plain  pale  brown. 

In  our  smallest  example  (No.  404)  from  Honolulu,  there  is  a  black  spot  at  bases  of  last  2  dorsal 

This  species  is  generally  common  on  the  coral  reefs  about  Honolulu.  It  Is  a  well-known  fish  and 
was  formerly  supposed  to  have  medicinal  value.  It  bears  much  resemblance  to  Julie  muUitxilor  of 
Suppell,  a  species  of  still  earlier  dale. 

We  have  36  excellent  specimens  (including  the  12  examples  obtained  by  Dr.  Jenkins),  all  from 
Honolulu  but  1,  which  is  From  Hilo.     The  Albatroia  also  oblained  it  at  Honolulu. 

CnrU  iTHuMa  Vullliint  &  Saovsge.  Bev.  Ha«:,  ZooK,  III.  ISTS,  286,  Hawaiian  lalanda. 

ffln-iinoiJlfwJorKIdndachner,  Dcnks.  Ak.  WisB.  WIcn,  LXX.  1900,  M7,  pi.  V,  flK.  2(Honulu1u:  I^yaani;  nut  t>r  Ki[p[Kll. 

HrmicoHa  tnuaUiu  JullkltiK.  Bull.  U.  S.  Fisb  CotDDl.,  XIX,  18»U  (Aug.  W,  l«XI|,  49.  fig.  &.  HoacluluXTTpv.  No.  6IS3.  L.  H.  Jt. 

Univ.  Mua.);  Jenkliu.  op.  elt.,  XXII,  1902  (Sept.  2S,  1903),  4S1  (Hooolulu). 
/feHfcorto  wnuWo,  Snyder,  op.  clt  (Jan.  19,  ISW),  5ai(Honolulu). 

S49.  Coris  ay^ula  Lac^pikle.    Fig.  134. 

Head  3.75  in  length;  depth  3;  eye7inhead;  snout  2.5;  interorbltal  3.G5;  depth  of  cauilal  i>e<luncle 
6;  D.  IX,  12;  A.  in,  12;  scales  5-«l-24. 

Body  moderately  compressed,  dorsal  contour  ascending  rapidly  from  tip  of  snout  to  insertion  of 
dorsal,  ventral  outline  more  gently  and  evenly  curved;  snout  short,  bluntly  pointed;  jaws  egual, 
lower  lip  thin,  divided  into  2  lateral  pendant  lobes;  teeth  closely  opposed  or  coalesetl  at  base,  the 
|ioints  distinct,  in  a  single  series;  2  strong  blunt  canines  on  tip  of  each  jaw,  2  or  4  smaller  teeth  in  a 
row  behind  the  canines;  no  posterior  canines  present;  preopercle  entire;  opercle  with  a  broad  flap, 
it«  length  5  in  heail;  interorbltal  spai«  convex;  caudal  peduncle  deep;  gillrakers  on  first  arch  6-1-11, 
moderately  long,  slender,  pointed;  pseud obranch ire  lai^;  dorsal  spines  long  and  slender,  not  pungent, 
the  longest  2.5  in  head;  longest  dorsal  ray  1.8;  anal  spines  similar  to  those  of  dorsal,  the  rays  equal  to 
those  of  dorsal  in  length,  the  membranes  of  both  fins  thick;  outer  rays  of  ventrals  lengthened,  the 
fins  reaching  base  of  drat  anal  ray;  scales  moderate,  much  reduced  on  nape  and  on  pecloral  region; 
dorsal  and  aiial  fins  without  basal  sheath;  small  scales  extending  far  out  on  internulial  membranes  of 
caudal;  head  naked;  lateral  line  complete,  abruptly  bent  downward  below  base  of  soft  dorsal. 
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Color  ID  lifb,  (ItH-'p  K^v^iit  '^'»:  Hvali-a  tql)ceil  with  bniwiiiah;  a  l>liiisli-);n.-i!i>  vertical  Inuiil  behind  ciul 
of  ileiintHsed  )HMttoral;  uiudal  with  a  wasli  of  blue  on  piislerior  parts;  ilursal  anil  anul  with  Kuliteii 
brown  reticulations, 

Culur  in  ali^hu),  uniform  blue-black,  the  Hcaira  with  a  Miuewhat  lighter  tnlj^,  tbe  finii  inucli 
ilarker  than  the  l>ody. 

This  spedf!!,  here  <letK'ri)ie<l  [rum  a  lartn-  (example  from  Wukaiiuura,  Japan,  liait  been  oiiue  reL-orUed 
from  Hawaii  by  Mr.  Fowler;  a  ret-onl  optai  to  doubt,  however.  . 


Fio.  134.— f.,rti 


I  ayjHia  LaiVpMc.  lll-l.  Nat,  I'uis...  Ill,  I) 
luilla:  AiwlntllHl:  luy.  Pi^h.  liiillii,  4i 


[itiiRiJu  Lact-pOilu:  nfWr  Junlsu  und  Snyder. 

1.1.  i.  Hk.  1,  l»l,  ll<  dc  F»D«;  <;ui;llH-r.  C. 
1S77,  (with  a  HRun:  rviiniwntliiK  hoiui^  "pttk^ii 
idwli:li  laluidB):  Junlnii  .It  stnydvr,  I'nK'.  r.  x. 

I.,  IV    isra.  aui  (Ki-d  Sen: 
N»l-Mii-.,  XXIV,  19ltt.ftll. 

Uk.  ll(Witluuiiiiira.Jiip>tu). 

'Iirii.  iinfrnf'du  [.HCiV'^lu,  lli-1.  Nm.  I'ulw..  111.  W.  pi.  iv,  %.  ^,  Itul,  He  de  Pnnce  (dunal  "lilui-xliul  |>Tudu>!Vd), 
JiiJia  nihlitfnmt  Huiiy  A  IMmatil.  Voy.  AHInjlulH'.  l^li»>.,  1UT.  pi.  XIX,  Ug.S,  IKtO.  1 1«  d«  France. 
Jn/ij  ruri,  Cuviw  A  VBlvncluniii-a,  lllsl,  Nsl,  I'olss..  XllI,  )91.  1K»,  Ilcdc  France. 

OasBi  IS9.   CHSILIO  ( Commeraon )  Lae^pMe. 

Ilmly  eluii)^!*-,  cniiijiretweil,  covenil  with  rather  smull  Hcales,  45  ti>  50  in  the  lateral  line;  lateral 
liiH-  Limtinuouw;  I'hi-eks  walcieBs;  a  few  ruiliinentary  sualeti  tin  the  oj«;rfle;  tei'th  Mniall,  in  (iiii!  neriiti; 
no  iHiHlt'riur  ('unint'S;  dumil  Hpiries  Hexiblu;  Una  not  imHiuctid;  ilunsil  i-\,  i:(;  anal  iii,  11.  I'olynebia 
U)  Africa;  apparently  a  tihiKle  ttgiei-ifs,  varyii^  much  in  eiilor. 

IA..7J'.  it'.imniL'm.ii)  Lm-t'iNfilv.  IIIhI.  Nm.  IMiw..  IV.  4Si.  l&U  {.mratiu). 
llrml-ritHviatnmm.  NhI.  Hi>t.  Ft-liii-.  II,  £W.  ISM  (<i'»ufi»). 
Ea,KmU  HWHiliwII.  Mm.  Hint.  Fk<hi-a.  II.  2SI.  ISfl  ifuti/ormii). 

360.  Ohemomermi8(Fonfkill).     •■KHjHmpOu."     Plate  .XXXIII. 

Head  :;,»  in  length;  <le|)tli  4.»;  eyelKIt  Inhead;  Hiiout  2.25;  maxillary:!;  interurbital  5.fl;  I),  ix,  13; 
A.  11,  IL';  s<»leM  5-tH-lU. 

Bixly  very  (rliiiijfate,  I'omjin^sMil,  (Wl>eKt  at  pectoral;  upper  profile  of  bead  iiiTic&ve,  then  euiivt^x 
to  iM-ciput;  miiiith  large,  upiier  jaw  Hlightly  projecting;  snout  and  jaws  [irodueeil;  maxillary  reaching 
under  poHtenor  nostril;  Him  thick,  IteMliy;  teeth  Htrong,  cDnic,  intemrhital  width  broad,  convex; 
noHtrilH  Huiall,  cliiKe  together,  [Hintcrior  a  little  leM  than  eye  diameter  fnim  front  uf  nyv;  margin  uf 
preojiercle  iindnlatf;  dorsal  si'inen  pungent,  ti|iM  flexible,  lungeHt  3.K  in  head;  longest  dorHal  ray  3.7; 
loiiRCT't  anal  ray  'i.';  margin  nf  caudal  a  little  convex,  2  in  heiul;  [Hi-loral  email,  2.a;  ventralu  4.25; 
tH'alei'  lar^.  thin;  IhI<tbI  line  almoi>t  Hiraight  to  Inm;  of  cnwlal,  tulHi*  very  arlKire»>cenl. 

Color  in  lite  (Nil. 0;f244),  olive-green,  varying  toward  ni^ty  nil,  each  scale  with  a  more  or  leae 
diritinct  curly  blue  Hi>ot,  bluixh  fhadcs  predominating  lieluw;  head  with  variou.4  i)treaka  and  reticula- 
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tioQB  o(  olive,  bruH-nish  and  pearly  blue; 'middle  of  side  with  a  iiarrow  dark  streak  which  lireaks  up 
posteriorly  into  a  row  of  blackiab  epote;  dorsal  light  orange,  the  color  forming  reticulations  around 
'  pearly  spols;  anal  similar;  caudal  dirty,  olive-ttray;  with  a  paler  croaa  sbade;  pectoral  and  veiitrats 
colorless. 

Three  smaller  examples  (Nos.  03245,  03246,  and  03247)  have  the  ground  color  light  olivaceous 
orange  rather  than  jtreenish,  a  dark  lateral  band  much  more  distinct  and  traceable  acroes  eye  to  tip 
of  snout;  dorsal  plain  translucent  without  trace  of  spots  or  relicniations;  caudal  dull  green,  the  dark 
lateral  Ixind  forming  a  dark  mesial  shade  to  its  tip;  anal  and  pectoral  colorleHH;  vent  and  anal  spine 
light  blue;  ventrals  light  bloe,  lower  ray  of  pectoral  blue;  No.  03244  has  a  brown  spot  at  axil,  the 
otheRt  reddish  spots.  Another  {No.  03348)  bright  golden;  snout  orange;  lateral  stripe  black,  more  or 
lees  distinct;  fins  i>lain  golden;  a  few  pearly  blue  spots  on  scales  of  lower  parts. 

Example  No.  03039  had  a  large  black  blotch  on  each  si<le  when  freuh,  and  one  taken  at  Honolulu 
July  1ft,  1900,  when  fresh  was  bright  lemon-yellow  over  whole  of  boily  and  flns,  with  the  usual  row 
of  black  spots. 

Color  in  alcohol,  uniform  brown  above,  abdomen  whitiah;  blackish  blotch  above  tip  of  pectoral, 
with  several  white  acaleii:  tins  pale  brown,  dorsal  and  aual  with  pale  oblique  crossbars,  caudal  with 
brown  spols  on  luemlirane. 

This  ape<'i<!  i  is  subject  to  great  variatiou  in  shade  of  color.     It  is  common  in  the  [narkets  at  Hilo 
and  Honolulu.    Our  collections  contain  62  specimens  from  Honolulu  (12  c<fllecteil  by  Dr.  Jenkins 
and  1  by  the  Albatnm  in  1896)  and  4  from  Hilo.     These  are  l.S  to  16.5  inches  long.     Common  at  | 
Samoa. 

Labnu  inermii  Fomkia,  DcBcript.  Animal..  »4, 1775.  Red  Su. 

jl^rtM  Auasrt  UciM>Ode,  Hist.  Nat.  PolK,  111,  513. 1801:  alUrr  Fonkll,  Aratdan  Bu. 

C/ietiiu  aantiae  LunV^de,  up.  cti.,  IV.  133,  lew.  lie  de  Fntnce;  ({iii>y  &  Oalmard.  Viiyitflc  dc  I'L'rBniu,  Zool.,  374.  pi,  LIV, 
fig.  2, 18W  (Maui;  Hawaii);  Cuvier  &  Valonclvnncs,  Hl«l.  Nat.  Puis...  Xlll.  1H37,  141  (Utile  Franre). 

Chiaia/ianut^ctp^tt.op.ctU.lV.  43»,  ISOZ,  He  de  Prancci  Cuvier  &  Vali!iiduuiiu<.  Xlll,  1H3S,  St9  (HMDu  typv). 

Labnu /ati/oTviui  Rilppcll.  Neue  W<rt>eUhlere,  Flsche,  7.  pi.  1.  fig.  4, 1838,  Djidda,  Maieuak. 

IIiihMU  atralut,  Swaiiuon,  Clan.  Fish..  II,  XH.  ll»». 

Eujiemiiflui/onnu.  iiwaillscitl.  op.  clt.,  II,  1(32.  I8S9. 

(^eifuryantiCiUoruCuvler&VHleDCtennes.  Hint.  Nat.  Pirien.,  Xlll.  346.  IHS9.  He  di  France. 

aitilio/BnkalilCuvlet  it  Valenclennca,  op,  clt..  XIII.  349. 1SS».  Red  Sea. 

tluUm  tenirAnWH  Cuvier  &  Vaiencknnem  op.  cil.,  XIII.  »1,  1839,  Sandwich  lalandi. 

Chriliu  riridli  Cuvlur  ,&  Valenciennes,  op.  cil..  XIII.  392. 1839,  Vanlcolo. 

airilio  microitana  Cuvier  &  Vnlenciennes.  op,  clt..  XIII,  353, 1839,  India. 

CVlfi/tiiniHuiHuJviiynB,  Voyage  BoaRlc,  Finli.,  UU,  HM^Japan. 

CActJtu  intrmu.  Rlcliardiun,  Ichthy.  Chlnn.  ■2ie,  1»»  (Cuiiton):  Blcekcr.  Atlas.  I.  Kl,  1862.  pt.  31,  Pe  4  (Java.  Bawain, 
Sjumatra,  Ccielxs,  Tutifia,  Tcniatc,  Amboyua.  Banda,  Cvram,  tioraia,  Buru,  Timor,  l^i'ill):  Oiitithcr,  CmI..  IV.  1!H, 
1862  (Mcaambiquo,  Manasmr,  Ambuyna,  Philippines,  Aneilyum);  Kiuniiiigvr,  Vcrh,  Zm.l.  Bol.  «cs.  Wlcii.  XXI, 
1871.530  (Red  Sea);  Streets.  Bull.  U.  8.  Nat.  Mu&,  No.  7.  85. 1877  (Honolulu) :  Day.  Fliih.lnilla.4U7,  pi.  81,  Hft.  4.  Isn 
(Malay  Anrliipelago);  Fowlui,  Pruc.  Ac.  Nat.  Svl  Phlla.  IBOD,  All  (Sanilwich  Islands):  Sleindai-hner,  DeiikH,  Ak, 
Wins.  WIen.  LXX.  1900,  607  (Honolului:  Joidan  &  Evermann.  rioc.  U.  S.  Nat.  Muh..  XXV.  IINS.  3li5  (Formosa); 
Jcnklni.  Bull.  U.  3.  Flah  Cumm.,  XXII.  1902  (Sept.  23.  1908),  403  (Honolulu);  8nydcr,  op.  elt.  (Jan.  19,  I3M),  S2S 
(Honolului. 

a«Ji«nHra(u(,  l-cterx.  Muiiaub.  Ak.  WiiA.  Berlin,  18&5.4B3. 

CheOio  bkolor  Blancoui,  Ucm.  Ac.  3oc.  Bologu..  VIII,  1859.  46.  pi,  2S, 

Q«iin*  160.  CIBBHILABBOB  BoUokoI. 

Body  corapresBed,  oblong,  covered  wilh  large  scales,  20  to  25  in  the  lateral  line;  lateral  ii,ie 
interrupted;  forehead  not  elevated  nor  trenchant;  cheeks  and  ojiercleB  wilh  inibricaled  hckIcs;  preo- 
liercle  serrateil;  teeth  iu  one  series,  with  canines  anteriorly;  no  posterior  canine;  D.  xi,  t);  A.  ii[,  tl; 
ventrals  much  produceil  (Cirrhilahrm),  or  short  (Cheiliiioidei). 


251,  OirrhilabruB  jordajii  Snyder.    Plate  42,  fig.  1. 

Head  measured  to  end  of  o]>ercular  flap  2.8  in  len^h;  depth  a. 45;  cleptli  of  caudal  pe<luncle  7; 
length  of  snout  3.1  in  head;  eye  4;  interorbital  space  4.'i;  D,  x[,  H;  A.  in,  8;  wales  in  lateral  line 
16-t  f;  between  lateral  line  and  dorsal  1 ;  between  lateral  line  and  anterior  |kart  of  anal  5. 
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Siuiut  poiiiteil;  deft  cif  month  1..1  in  eye;  6  rather  iriilely  siMt^I  canines  In  upjier  jaw;  inner 
|iair  |iri)j«<^tinK  furwanl;  the  otheri),  of  whieh  tlie  outer  jiair  are  much  the  longer,  inrve  iiutuanl 
anil  liai'kward;  2  miiall  canines  in  tower  jaw;  ni>  [mHtttriur  canincn;  otlier  t«elli  very  fiiiall,  fihar|),  tuul 
eiosely  ap|io8eil;  prtiijHTi-le  with  a  finely  serraleil  niaiyin.  Cheeks  and  o|>erelt!t<  with  sealeH;  luiseH 
lit  iJorittil  anil  anal,  each  witli  a  row  oi  luiifc.  puinted  sralesi  3  lar^  scales  eoveriii);  the  greater  |iart  uf 
baml  half  of  eaiulal;  •lorsal  anil  anal  fins  high;  doreal  spines  sleniler,  the  longest  ( iMHiteritir  dik-n) 
(■(|ual  in  length  tu  twice  iliamt^ttT  nf  eye,  vavh  with  a  fleshy,  Rpine-like  prutongation,  n  continuation 
of  the  thickened  membrane  surrouniling  the  Hpine,  eitending  upward  and  liai^kward  and  aclinK  as  a 
supimrt  fur  the  membrane  which  extends  al>ove  spines;  first  ray  equal  in  height  lo  prt'i^ilinfc  spine 
and  ita  thickeneil  attachment,  the  following  rays  gradually  growing  shorter;  anal  i<i)ini's  with  thick- 
ene«l  niemhranouH  attachments  niniilar  to  thoae  of  dorsal,  the  rays  lon^r  than  tlie  spines,  their  length 
iiintained  about  1.5  tinies  in  head;  caudal  roundest;  ventnils  sharply  pointe<l,  not  greatly  elongated, 
reaching  to  vent  when  depressed;  upiier  rays  of  pectoral  longest. 

Flesh  color  in  alcoliol,  probably  reil  in  life;  a  [wie  purple  stripe  imliHtinctly  outlineil  exlemling 
along  body  between  Imae  of  dorsal  and  lateral  line;  B  few  small  whitt?  spots  siattered  along  liack  alsive 
lateral  tine;  3  distinct,  narrow,  light  stripes  along  side  of  abdomen.  Fins  plain,  probaltly  yellow  in 
life;  anat  with  a  narrow  dusky  tmud  on  margin. 

The  specimen  de8iTil>ed  is  a  male,  type,  So.  60S78,  U.  8.  Nat.  Mu*.,  from  Alhatroaa  station  :!8rti, 
iH'tween  Maui  and  Lanai;  deptli  2)4  tu  43  fathoms. 

UUier  examples,  females  from  the  same  locality,  among  them  cotyjHM,  No.  7T2K,  SlanEonI  Univer- 
sity, have  tlie  spinous  dorsal  lower  tlian  tlie  rayeil  jurtion  of  tlie  fin.  The  thickened  (loKions  of  the 
membrane  are  less  develoi>e<l.    The  anal  has  no  dusliy  l>order. 

The  following  nieaHurements  of  tlie  type  and  eotypes  are  given  in  huiidriilibs  of  ilie  leugtli: 


X..  1 

N    3 

,1.  ^^.. 

:i 

/25 

This  s[)ei'ies  lielongs  witli  ClteiliiMi<U»  Bleeker,  a  section  of  the  genus  Cirrkilalinit,  having  short 
ventrals. 
(Vrr-/.il^i(rru>>)r'Iafit  Snydtt.  Bull.  U.  S.  Fith  CuniBi..  XXtl.  1«U  (Jan.  IB.  1904).  m».  pi.  ID,  fig.  III.  Albairou  SUtioD  sBtS, 


OeDQi  lei.  P8£in>0CHKILIiniS  Bleakat. 

Body  compressed,  oblong,  covered  ivith  \ti,rfx  scales;  lateral  line  interrupted;  cliei^k  u  ill)  2  t^^ries 
iif  larije  «'*les;  prei)ijercle  entire;  teeth  in  a  (tingle  series;  the  ui>i>er  jaw  wilb  a  |iair  of  very  targ« 
canine  teeth  bent  outward  and  backward;  no  posterior  isiilne  tooth;  lower  jaw  not  proiluceil  back- 
ward; 9  dorsal  spines,  Bubequal  in  length;  3  anal  spines,  the  middle  one  tlie  longest.  Eve  witli  the 
cornea  peculiarly  modified. 

FHi„l4i,hiili««l  Blii-lu.-r,  ITiK.  Zool.  Sue.  Lunil.  1«61.  «M  (Chri 
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263.  Faaudochailmus  eTanidus  Jor<lan  &  Kverinann.    I'laU'  4!!. 

Heaii  3  in  length;  depth  3.8;  eye  4.5  in  head;  snout  3;  preorhital  B.2;  inti^rorbilal  5.5;  D,  i\,  II; 
A.  HI,  9;  scalf 8  2-2,^-6. 

Body  short,  deep  and  compressed;  liead  long,  conic;  snout  long,  sharply  conic;  anterior  profile 
nsing  in  a  relatively  straight  line  from  tip  of  snout  to  nnpe,  tliencc  gently  n>nvex  to  liase  iif  cauilal 
peduncle:  ventral  outline  less  <'onvex;  mouth  large,  horizontal,  below  axis  of  body,  gape  reaching 
anterior  line  of  orbit;  upper  jaw  with  .1  pairs  of  anterior  canines,  outer  strongest,  curved  outward  ami 
liackward;  lower  jaw  with  a  single  iiair  at  tip,  similar  lo  inner  almve;  jaws  laterally  with  a  single 
series  of  smaller  conic  teeth;  preorhital  narrow,  oblique;  eye  high  up,  ils  lower  border  on  axis  of 
body;  interorbital  space  rather  broad  and  flat;  deptli  of  caudal  peduncle  about  2  in  head;  scales  large, 
surfnoeK  finely  striate;  head,  nape,  and  breast  with  large  scales;  lateral  line  fnHowing  contour  of  >mck 
until  under  base  of  sixth  dorsal  ray,  where  it  is  Interrupted,  reappearing  2  rows  farther  ciown  an<l 
continuing  on  6  or  T  scales  to  l>a9eof  eandal  fin;  fins  rattier  lai^;  dorsal  spines  soitiewhat  greati'r  than 
eye  in  length,  spines  with  a  sheath  of  large  scales  reaching  ncArly  to  their  li|>s;  soft  domat  an<l  nnal 
with  a  lower  sheath;  soft  dorsal  elevated,  raya  eijual  to  Hnout  and  eye;  anal  similar  In  soft  dorsal, 
second  spine  strongest,  nearly  as  long  as  snout;  anal  rays  somewhat  longer,  equaling  those  of  soft 
dorsal;  caudal  roimde<l,  its  length  1.3  in  head,  its  base  covere^I  with  very  large,  thin  scales. 

Color  in  life,  according  to  Mr.  Sindo,  liody  dull  brick -red;  Ijelly  and  Iwse  of  anal  pale  purplish; 
about  17tlun,  thread-like  longitudinal  yellowish  streaks  along  side  anteriorly;  dark  gr(«nish  blotches 
above  eye  and  on  snout;  a  bluish  hori^iontal  bar  on  cheek,  l>elow  which  is  a  yellow  bar;  niedian  line 
of  throat  and  (ip  of  snout  brick-re<l;  edges  of  opercle  and  preopercle  bright  puqile;  a  purple  stripe 
with  reddish  etiges  through  middle  of  dorsal  fin,  l)elow  which  the  color  is  dull  brick-red,  like  that  of 
boily,  and  above  which  the  epinoue  dorsal  is  orange-yellow,  the  margin  of  the  membranes  bright 
rsrdinal-red;  above  the  purple  streak  in  the  soft  dorsal  is  a  bright  yellow  streak,  above  wRicli  the  lin  iii 
cardinal-red,  fading  gradually  upward;  dorsal  rays  purplish;  tip  of  soft  ilorsal  somewhat  re<l;  caudal 
rays  purple,  the  membranes  immediately  next  to  the  rays  yellow,  middle  |iart  <lull  brick-red;  anal 
same  as  caudal;  ventrals  pale  purplish;  pectoral  pale;  iris  scarlet-red. 

The  same  specimen  after  having  been  in  spirits  more  than  a  year  has  the  iKxiy  light  brownish 
blue;  a  pale  streak  along  each  row  of  scales,  but  no  trace  of  the  narrow  yellowish  streaks  alwve  note<l; 
lop  of  head  and  upper  part  of  cheek  diiaky  bine;  opercle  and  eilge  of  preojiercle  rich  blue;  ilorsal, 
anal,  and  cauilal  fins  bright  blue,  the  soft  dorsal  pale  on  the  outer  two-thirds,  dorsal  rays  bright  blue; 
ventrals  and  pectoral  light  blue,  latter  darker  blue  at  base.  The  color  of  this  specimen  in  spirits  is 
wholly  ilifferent  from  that  which  it  possessed  in  life,  and  it  woulil  l>e  difficult  lo  iNslieve  that  soch 
changes  had  taken  place  except  that  the  specimen  was  carefully  ti^^ed  when  the  color  note  in  life  was 

Kinee  writing  the  above,  we  have  noticed  similar  changes  in  the  Satnoan  species,  /',  hrj-ntscnin. 
The  blue  shailes  are  permanent  in  spirits,  while  the  pink  or  crimson  wash  soon  vanishes. 

The  IT  thread-like  streak.*,  mentioneil  in  Mr  Sindo's  field  notes  al)ore,  have  vanisheil  entirely  in 
the  original  type.  A  numlier  of  specimens  taken  at  Laysan  by  the  AIIhiItoi*  retain  these  marks,  the 
streaks  being  almost  white,  like  white  thread<<  eo\  ering  most  of  the  side  anteriorly.  This  is  a  very 
pemliar  color  mark,  which  should  well  distmgnish  the  spei^ies  in  life. 

A  single  specimen,  type  No.  60678  U  S  N  M  (field  No.057S7),  was  taken  by  Mr.  Kindo  in  Ilen- 
shaw's  pool  near  Hilo,  a  deep  tide  pool  m  the  la\a  rocks. 

/Wiu/ncAr/Jinui  imniitnt  Jordan  &  Evvnnann,  Bull  1  <i  Fifh  Comm.,  XXII.  1002  (.Vpril  II,  1909),  19^2,  Hcmhnw's 
pool,  naiir  Hlle.  Hawaii;  SnyAer.  op.  pti.  (Jnn.  19.  1»H)  A30,  (Alhatmw  Sintlime  Smi.  3HT0.  anil  W73.  HawnMnn 
J-'landR). 

l-irH'l>flu-iHnia)iezalxBbt.SlncU>.Ba\l.  IT.  E.  Nat.  Min..  Ni>.  ;.  (».  18n  (Himolulti):  nntof  Rleckir. 

303.  Pwudoclieilinua  octotnnia  Jenkins.     "Aleilii  lakea."     Plate  XXXVII  and  Fig.  IXi. 

Heail  2.8  in  length;  depth  .1.2;  eye  5  in  heail;  snout  2.7;  preorbital  fi.5;  interorbital  ri.7.T:  I),  ix, 
10;  A.  Ill,  9;  scales  2-23-6. 

BiMly  moilerately  deep  and  iwrapresaed;  head  very  long  and  poinieil;  snout  long  and  pointeil;  the 
tower  jaw  slightly  the  short<:i';  anterior  profile  from  tip  of  snout  to  origin  of  lioreal  straight,  ascenillng 
at  an  angle  of  about  35°;  body  deepest  at  origin  of  dorsal;  mouth  rather  large,  but  narrow,  nearly 
biirizontal,  the  gape  reaching  not  quite  to  verliisl  of  eye;  lower  jaw  with  1  pair  and  the  upper  jaw 
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with  3  \tuT8  of  oiilaritcNl  c»nino-likp  teeth  in  front  and  a  series  of  smaller  close-set  teeth  lateraHy,  the 
canines  Honietinics  not  developed;  preniaiillaried  ptron^ly  protractile;  skin  on  lipfi  at  aides  hroad  and 
ffa])- like;. eye  rather  larp',  itn  lower  (ilf^  on  axis  of  IxKly;  8raten  large,  smooth,  firm,  the  gtirfaccs  very 
finely  striate;  elieek  and  ii|>ercleii  K!flle<l,  2  rows  on  cheek;  lateral  line  following  <-iir\-atnre  oE  hack  to 
scAle  under  haae  of  last  <]iin«l  ray,  where  it  is  broken,  beginning.'  a^ain  on  scale  in  same  series  2  rows 
lower,  or  Minetiniee  in  same  series  2  scales  more  anterior;  fins  rather  large;  dorruil  beginning  over 
liase  of  jiectoral,  menihranes  of  spinai  exten.ling  l)eyoii<l  Iheir  sharp  tijiB,  lonRCPt  <lr>rsal  H|)ine  about 
equal  to  snout,  last  doraal  ray  somewhat  prodiieei);  anal  similar  to  soft  dorsal,  the  spines  and  rays 
al>out  equal  to  snout;  caudal  rounded,  equal  to  snout  anil  eye;  ventrals  short,  equal  to  snout;  pectoral 
roun<leil  etiual  ti>  snout  and  pupil. 

Color  in  lite,  brownish  rwi,  the  anterior  half  coppery,  the  posterior  half  grayish;  side  of  l>oily 
with  H  nearly  blark  longitudinal  stripes  following  along  the  rows  of  scal*-s,  narrower  than  the  inl^r- 
spaivs,  broadest  aii<l  most  rlistinct  posteriorly,  the  upper  one  fading  under  the  dorsal,  sometimes  traces 
of  a  fiunt  ninth  line;  a  funt  me<lian  streak  from  nape  to  front  of  ilorsal  preccde<l  by  n  distinct  white 
streak  from  vertex  to  tip  of  mouth;  bead  vaguel)  mottlal  purplish  and  orange,  the  opereles  largi'ly 
orange;  spinous  dorsal  dull  purplish  at  base,  then  dull  blue,  followed  by  dull  yellow,  the  fleshy  tips 
crimson;  soft  dorfal  mostly  orange  yellow,  reticulated  with  bluish,  dull  purplish  at  liasc  with  a  dull 
bluish  streAk  aliove  it;  anal  like  soft  dorsal,  caudal  bnght  orange-yellow;  peil/iral  and  ventrals  dull 

The  same  specimen  in  alcohol  is  pale  brownish  white,  the  longitudinal  stri]>es  black  or  (lark 
brown;  head  dusky  yellowish;  fins  bluish  and  yellowish  green;  1>ase  of  caudal  most  yellowish. 


Fia.  13!i.~Ptru'li>rhcilauui  oiioliniia  Jenkttf:  fmm  llir  lypc. 

Another  specimen  {No.  03498)  in  life  showed  the  body  purple-lake  or  claret  color,  with  7  black 
lines  ninning  lat<'rally  through  the  body;  the  second  line  from  the  top  runs  over  the  upj>er  lateral 
line,  and  the  po«t«rior  portion  of  the  fourth  line  over  the  lower  lateral  line;  head  same  coliir  as  the 
lyidy,  but  without  the  black  bars,  except  the  occljiital  region,  which  has  4  thin  black  streaks  which 
are  continuous  with  those  of  the  boily;  cheek  with  yellow  dots  in  irregular  rows;  several  (almut  S) 
purjilc  streaks  raillate  from  eye,  which  may  be  continuous  with  the  black  bars  on  the  body  in  living 
examples;  interorbital  space  mi  lop  of  snout  with  rose-red  streaks  running  along  the  median,  line: 
lips  bright  rose-red,  a  yellowish  n«l  streak  over  eye;  spinous  <lorsal  with  3  purple  ami  2  yellow  liars. 
which  are  slightly  wavy,  alternating  each  other,  ending  on  tip  with  a  purple  liar;  the  yellow  prep<in  ■ 
derates  in  the  soft  dorsal,  In  which  the  purple  bars  are  reduced  to  very  thin  streaks;  rays  purple; 
caudal  fin  bright  yellow;  anal  same  as  the  soft  dorsal;  pectorals  and  ventrals  plain,  pale  claret. 

The  aliove  description  is  lmse<l  iiism  a  specimen  (No.  03238)  obtained  at  Honolulu,  June  11,  1!*01. 
The  BjKtcies  was  found  at  Honolulu  by  Wooii,  Jonian  and  Snyder,  by  us,  ami  by  the  AllKjtrom,  and  by 
us  at  llilo.    The  19  specimens  examined  are  3.6  to  5.2  inches  long. 

II^OnrliiVaiH'  orbiUnila  Jenkins  Bull.  I'.  H.  Flnh  Coiara..  XIX.  IWJ  |AilR.  30.  IMO),  G4,  llg.  a,  Honolulu  (type.  Ha.  GlZl 
atanfordUnlv.  Miu".  Clil]..Mr.  Knltlpln);  Jonkina,  op.  pil..  XXII,  19M  (S«pl.  ■£!,  iWS),  4H  (Honolulu);  Snyder,  op. 
clt.  (Jan.  1».  19M},  SSO  (Honolulu). 
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OcniLi  162.  CSZIinnn  LtetpUt. 

B<xly  oblong,  compresHed,  i»vcreci  with  large  scales,  20  to  25  in  lateral  line;  lateral  line  intemipttitl; 
cliwk  with  2  wriea  ot  large  goalee;  0j)er('le8  scaly;  preojiercle  entire;  teeth  in  1  ("eries,  2  laninoH  in 
front  of  each  jaw,  not  Ixint  liackwanl  nor  tintward;  no  [xieteriiir  cftninu;  lower  jaw  not  produced  liack- 
war!;  lii>s  thick;  ilorsal  Bpines  siibeqiial;  I),  i.v,  10  (rarely  x,  9);  A.  ni,  H. 

Flfihes  of  Polynexiaanil  the  East  Inilles,  usually  brightly  colonxl,  thenliaiieHchietly  reil  ami  Kreen. 
CI-miiHif  LncfpMc.  Illnl.  Hal.  Poiw.,  MI,  SM,  ilWl  Itritabalui), 
'JrirtHhatSvmixi'Mm.  NiU.  Hist.  Fishoi.  II,  Hi.  DBS  {laaalaliuj. 
fratiilnbme  ffwninmn,  op  cii,.  225  (iinrfutofru). 
nnUmrur  Sirnliunn,  r>p.  ril..  230  ihlorhi-f/ilarunut. 
rtn«-ftrtf/n«»nil!.  PnK-.  Ap.  Nat.  Spl,  fhiln.  IMK,  US  {arm-aiif). 

a.  rmHlBl  roundpi].  uppvrnn<1  mlilillc  raj-n  not  priHlui'ert ftfjoflnnnltui,  ]..  ;liy 

on.  (^nilal  with  upper  nnil  inliltlJu  myn  produr2»l, 
b.  irppi-r  cntHlnl  my  iisunlly  longer  than  litraA;    hoiul  nbnni  3  in  IcnRlh:    fse  nlmiit  .^  and    hikiiii   Hlmiit   3.%'-  <n 

hpwi.    Sla>sm«ll ("inirimtaf m,  p,  S20 

66.  t'ppiT  Pntlilal    imy   nhorter   than   heart;    hwiil    almnt    a.fl  In    lenfrtli:    eyu  almiit    C    anri    edciiiI    nbJiuI    2.7   in 
liead trlliilnlHM.p.SJS 

264.  Oheiliutu  hexagronatus  (.ii'mlher.     "I'lmii."     Fit:.  1% 

Hisul  2.4  in  lenuth;  depth  2.75;  eye  R.5  in  hea.1;  snout  2.4;  maxillary  2.(1;  infcrorhiUl  4;  D.  ix, 
1(1;  .A.  in,  9;  s.'ales  3-24-fi. 

Bixly  elonf^le,  olilnntc,  ciimpreKieil,  deepest  al)Out  ventral  (In;  head  elongate,  ItH  depth  1.4  in  it« 
leiiKth;  upper  prollle  of  head  Bliglilly  convex  to  origin  of  dorsal;  snout  long  pointinl,  ronnded;  mouth 


Fro.  136.— CTiriJfnt 

large,  (ililiqup;  jaivs  large,  strong,  lower  slightly  projecting;  teeth  in  jaws  (onning  sharp  rutting  wlge 
alon^  si'los,  rather  small,  sharp  pninte<l,  eonipret<se<l;  2  coliirged  sharj)  canines  in  front  of  ejich  jaw 
lowor  filling  in  ln'twettn  iip|)er;  eye  rather  Bmall,  anterior;  margin  ot  preoperrle  undulate;  interorhital 
Plia(«  convex;  mistril  in  short  tube  in  front  of  eye;  last  dorsal  spine  3.75  iu  head;  eighth  dorsal  ray  3; 
th'nl  anal  spine  longest  3.4;  sixth  anal  ray  2.0;  eawlal  rounded;  pectoral  short,  rounded,  2.25  in  head; 
ventral  short,  rounded,  2.5;  scales  large,  thin,  cycloid;  latt.-ral  line  straight  above,  interrupted  belov 
Laiit  tlorsal  rays,  then  heginning  low  and  running  straight  out  on  liase  of  caudal.  DeHcril)ed  from  an 
example  (No.  0429(1)  from  Honolulu. 

Color  in  life  (No.  3506)  dull  drab  above,  each  scale  with  a  vertii'al  bar  of  vermilion  red;  lower 
surface  rosy;  markings  on  heail  cailinium  with  a  ground-color  of  dull  brownish,  neutral  tint;  dorsal 
with  It  longitudinal  l>ars  of  cadmium,  interspaces  d ult -green i^^h  blue;  anal  Venetian  re<t  with  a  faint 
yellow  m<-dian  longitudinal  l>ar,  more  distinct  anteriorly;  raodal  rays  grei-n,  meinbrauKi  yellow, 
narrow  posterior  Iwriler  red;  pectoral  yellowish  toward  ijaae,  pink  distally;  ventrals  rosy,  with  black 
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blotch  on  proximal  half;  a  liRhl  pink  zone  around  anterior  portion  of  caudal  pedonde,  Bhowing  aleo 
cm  poslerinr  end  of  ilorsal. 

Cnlnr  in  life  of  example  from  Hilo,  head  livid  violet  brown,  the  varied  marks  orange,  posteriorly 
Bcarlet;  body  reddish  brown,  each  scale  with  u  bright  red  bar,  redder  in  the  young  than  in  the  adult; 
caudal  i)eiluncle  olivaceous,  the  fin  in  the  ailult  with  bine  or  olive  rayp,  the  tip  red ;  liar  across  caudal 
pe<luncle  light  pinkish;  dorsal  dull  oHve  green  or  brown  with  orange  markn  or  lines,  the  last  rays 
pinkish  like  the  crossbar;  anal  rosy;  ventrale  rosy,  with  a  reddjiack  blot<:h  on  the  inner  side;  pec- 
toral orange,  searlet  at  base;  jaws  and  throat  livid  bluieh.  Smaller  examples  show  no  blue  on  caudal 
rays.     Young  are  very  rosy.     Bones  and  teeth  bluish  ^reen. 

Another  example  (ram  Ililo  had  the  anterior  half  of  the  body  dull  olive  when  fresh,  posterior 
becoming  more  reddish  with  varied  marks  of  bright  orange,  those  about  eye  yellow  alternately 
with  livid  blue;  eye  blue  with  yellow  ptreaks;  iris  reil;  posterior  part  of  dorsal  an<l  anal  clear  orange 
pink;  dorsal  dusky,edge<l  and  mottled  with  reddish;  anal  with  more  red,  shaded  with  dusky;  caudal 
light  orange,  Itarred  anil  dotteil  with  light  olive  anil  with  2  washes  of  black,  1  basal  and  terminal;  a 
blai^k  spot  cdge<l  with  bright  yellow  behind  eye;  another  near  middle  of  side  not  ocellate. 

Color  in  alcohol,  dull  brown,  darker  on  back;  head  grayish  with  narrow  {tale  lines  above;  below 
eye  oblique  pale  lines  running  down  across  preopercle,  siibopercle,  and  interopercle,  inclosed  above 
by  narrow  line  beginning  behind  comer  of  mouth  and  nmning  up  below  eye  and  across  tj^axil  of  pec- 
toral; a  pale  vertical  streak  across  caudal  peduncle  below  basal  portion  of  last  dorsal  rays;  dorsal  gray- 
ish with  3  narrow  pale  lon^citudinal  streaks  and  base  of  last  rays  pale;  anal  pale,  rays  greenish, 
posteriorly  dusky  on  outer  portion,  a  meilian  pale  longitudinal  line;  caudal  greenish,  edged  above 
and  below  with  brownish;  pectoral  and  ventnls  pale  brownish,  latter  tinged  with  dull  greenish, 
iHisally  blackish  brown. 

This  species  is  very  common  about  Hawaii,  coming  daily  into  the  markets  of  Honolulu  and  Hilo, 
from  which  places  we  have  2^  specimens  5.5  to  10.25  inches  long.  Giinther  re<'onls  the  species  from 
Yap  Island,  and  the  Albairoui  obtwned  it  at  Honolulu  and  off  Molokai.    Known  also  from  Johnston 

CitlUnai  Imaffnmilut  aonther.  FiKbe  <lcr  SMaea.  VIl.  M7.  pi.  ISS,  Bg.  B,  18S1.  V»p  l«tanilL  Snyiier.  Biill.  V.  9.  fishfVimin., 
XXII,  19m  (Jan.  18, 1W4),  530  (Honolulu  sndMBtlan  3X34.  oJI  wnithcm  coa^t  of  Uolokal). 

mriffntiaiffirrainnui.gmlth&SwBlii.Proc.  U.S.  Nat.  Uua.,V,lW2,  133  (Johnston  Inland):  nolo!  lAn^pMc. 

Chrilin'U  smnrM  Jrnbinii.  Bull.  I'.  S.  Fmh.  Cnmm..  XIX.  I8»9  (Ai«.  30.  IWO).  W,  fig.  IS.  Honolulu  (lype.  Nn.  MM. 
glanfoni  Tnlv.  Cull.  Dr.  Jenklna):  Jenkins,  op.  clt..  XXII,  191)2  (Sept.  23,  1908),  434  (Honolulu). 

2SB.  CheilinuB  bimaculatos  Cuvler  &  Valenciennes.     Plate  XXXVIII, 

Head  3  in  length;  depth  2.9;  eye  Sin  head;  snout  3,25;  preorl-ital  5.5;  interorbital  4.5;  P,  ix, 
10  or  11;  A.  iii,  8  or  9;  scales  2-22-^. 

Bo<ly  short  and  deep;  ilorsal  profile  evenly  and  gently  curved  from  tip  of  snout  to  last  dorsal  ray; 
ventral  outline  somewhat  letw  convex;  head  conic;  snout  mo<lerate,  bluntly  pointtnl;  mouth  rather 
large,  slightly  oblique;  maxillary  nearly  reaching  vertical  of  eye;  each  jaw  with  a  pair  of  strong 
canine*  in  front  and  a  series  of  shorter  teeth  laterally;  eye  moilerate,  the  lower  eilge  on  line  of  axis  of 
IhxIv;  interorbital  rather  broad,  moderately  convex;  fins  high;  ori^n  of  dorsal  over  gill-opening; 
first  dorsal  spine  short,  the  others  longer,  their  length  equal  to  distance  from  tip  of  snout  to  middle  of 
pupil;  dorsal  rays  somewhat  higher,  their  length  1.9  in  head;  anal  similar  to  soft  dorsal,  its  last  rays 
but  one  somewhat  ]iro<luced,  making  the  Hn  pointed;  caudal  usually  with  the  upper  and  middle  rays 
greatly  produced  and  Ulamentous,  the  prodOced  rays  usually  consisting  of  1  upper  and  3  or  4  midilie 
rays;  middle  rays  sometimes  little  produced;  lower  caudal  rays  usually  not  proiluced,  the  tip  of  the 
fin  forming  a  sharp  angle;  ventrals  reaching  two-thirds  of  way  to  origin  of  anal,  their  length  1.8  in 
head;  pectoral  shori,  broail  and  rounded,  the  upper  rays  scarcely  longer  than  the  lower,  2  in  head; 
scales  large,  those  on  nape  and  breast  not  reduced;  head  covered  with  lai^  scales;  lateral  line  ceai'ing 
at  base  of  soft  dorsal  ray,  lieginning  again  2  scales  lower  down  and  1  to  3  scales  anteriorly  and  con- 
tinuing to  liase  of  caudal.  Description  based  chiefly  upon  a  specimen  (No.  03002}  5  inches  long,  from 
Honolulu. 

Color  in  life  of  a  nearly  fresh  specimen,  taken  at  Honolulu  June  7,  rosy  or  brick-red,  greenish  on 
Imck.  paler  Im'Iow;  blackish  blotobes  on  caudal  [leilnncle,  a  small  black  si>ot  on  middle  of  side  l>elow 
lateral  line,  below  sixth  dorsal  spine;  anterior  part  of  side  vermiculatcd  with  orange-red  on  borders  of 
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scalra,  which  are  yellowish  t?reen;  head  and  nape  purplisli,  with  narrow  reddish  orange  or  yellow 
linea  radiating  from  eye,  those  toward  tinout  reddest,  those  backwanl  more  yellow;  2  greetdsh  yellow 
bare  on  operde,  which  is  yellowish  gnen  above  and  htuish  helow;  dorsal  pale,  specked  with  olive  or 
hrownish,  edge  of  fin  red;  membrane  of  anterior  ray  with  a  blue  spot  bounded  above  by  a  similar 
liriKht  red  border;  last  few  dorsal  rays  pale,  with  rosy  species,  yellowish  toward  tipe;  caudal  mottleil 
greenish  and  reddish  on  basal  half  of  rays,  elsewhere  mottled  rosy,  yellowish,  greenish,  and  white, 
the  border  narrowly  blue;  anal  flesh-color  at  haee,  mottled  reddish,  grayish  and  greeninb  on  di.->lal 
parts,  the  bonier  blue;  pectoral  and  ventrals  pale  rosy,  the  latter  somewhat  mottl«l  with  greenish, 
reddiflh,  and  white;  iris  bluish  olive,  with  radiating  orange  lines;  tip  ot  lower  jaw  dark  bluish,  paler 
on  the  throat.  ' 

This  same  specimen,  after  having  been  in  spirits  one  year,  is  dusky  white,  palest  lielow;  the  hues 
and  markings  on  the  head  have  changed  to  pale  sulphur-yellow,  as  likewise  the  Itorder  to  the  scales 
on  anterior  ]>artof  boily;  the  dark  greenish  postociilar  spot  has  liecome  clark  lirown,  almost  black, 
and  the  green  of  the  side  pate;  the  black  lateral  spot  persiats;  the  blue  s|xit  on  anterior  |>i>rtioii  of 
doraal  has  become  black,  and  the  red  above  it  has  fadeil  to  pale  lemon.  In  some  specimens  the  black 
lateral  spot  is  absent  on  one  or  both  sides,  while  occasionally  in  other  specimens  it  is  (inplicatwl  and 
appears  as  a  double  spot  on  at  least  one  side.  Most  specimens  show  in  spirits  traces  of  4  or  5  broad 
dark  hars,  and  a  dark  blotch  on  Imaal  part  of  camlal  fin. 

Another  specimen  [So.  03350)  in  life  was  scarlet^  a  little  olivaceous  on  bai:k,  the  color  ileepcst 
lx>hind  opercular  flap  and  produced  by  a  vertical  spot  on  each  scale;  side  of  hea<l  green,  with  scarlet 
line  radiating  Irom  eye,  irregular  in  position;  a  brown  spot  Itehinil  eye;  a  jet  black  round  S|>ol  larger 
than  pupil  l>etow  seventh  scale  of  lateral  line;  a  black  ocellus  behind  middle  of  Hrst  dorsal  spine,  n'st 
of  dorsal  with  red  reticulations  around  pale  spots;  caudal  and  anal  similar;  soft  lins  whiter  than 
spinous  portion;  ventrals  whitish,  reticulated  with  red;  pectoral  pale  with  a  red  streak  at  base.  An 
example  (No.  03343)  4.25  inches  long,  taken  at  Honolulu,  June  14.  when  nearly  fresh  had  the  back 
and  upper  parts  of  sidtt  and  hea<1  brick-red,  mottled  with  dark  olive;  2  rows  of  scales  below  lateral 
tine  with  the  entire  margin  orange-red;  3  or  4  faint  round  dusky  spots  above  lateral  line  anteriorly;  a 
con.upicuDDS  black  spot  just  below  lateral  line  beneath  fifth  and  sixth  si'ines;  caudal  p^^uncte  dusky 
underlaid  with  rosy;  snout  and  interorbital  space  with  irregiilar  greenish  white  lines;  whiter  lines 
radiating  forwani  and  coppery  ones  backward  from  eye;  a  large  brownish  s]K>t  back  of  eye  l>ouiid<)<l 
by  coppery  orange;  opercle  in  front  of  pectoral  greenish,  with  2  ol>scure  coppery  stripes;  under  parts 
paler,  the  scales  with  pale  orange  centers;  margin  of  lower  jaw  white,  rest  black;  middle  line  of 
throat  black;  dorsal  blackish  brown,  the  sheathing  scales  dusky  rosy;  first  ray  hUxxl-nnl  on  outer 
two-thirds,  followed  by  a  black  spot;  margin  of  fin  with  a  narrow  white  line,  tips  of  the  ray  rosy, 
posterior  6  or  7  rays  yellow;  caudal  with  upper  half  yellow  with  rosy  splotches,  median  rays  with  a 
larj^  blackish  blotch  on  basal  half,  outer  half  and  lower  part  of  fin  greenish  yellow;  anal  greenish 
olive,  i>osterior  margin  greenish  yellow,  with  rosy  splotches;  pectoral  pale  rosy,  yellow  on  l>ase;  ven- 
trals dusky  anteriorly,  paler  on  inner  rays,  crosse<l  by  about  4  rows  of  orange-reil  spots;  iris  olive  with 
si>ot8  and  lines  of  orange. 

This  little  fish  is  one  of  the  most  beautiful  of  the  many  brilliant  fishes  found  among  the  Hawiian 
lslan<)6.  The  extreme  delicacy  and  l>eauty  of  the  markings  are  well  shown  in  the  exijuisite  painting 
by  Mr.  Hudson  which  accompanies  this  report. 

The  specieswasoriginallydescribed  from  the  Hawaiian  Islanils,  being  foundamong  the  coral  rocks, 
whore  it  is  apparently  not  uncommon.  We  have  examined  40  specimens  from  Honolulu,  and  1  from 
Hito,  all  of  small  size,  rarely  exceeding  5  inches  in  length.  Other  spei'lmeiis  were  obtaine^l  hy  the 
Alfifilrfuui  at  Honolulu. 

(.•^itlnui  MmacubittuCmlei  &  Valencicnnen,  HM.  Nnt.  Poisa.,  14,  X,  1A39.  "  L'IIb  Onurourou"  (Honolulu).  Coll.  Eydoiix  & 
itoiilcyet;  Qltnther.  Cat.,  IV.  131.  ise2  (Hawaiinn  tstands);  GiintlicT.  Pische  der  SiMree,  VII.  US,  IKKI  (Honolulu); 
((leindarhn<T.  Denkx.  Ak.  Wiw.  Wien,  LXX.  1900.  M*  (Honoliilu):  Jcnklna.  Bull.  V.  S.  rixh  Comm..  XXII.  1902 
(Scpl.  23,  IMS).  404  (HonntiDu):  Snyder,  op.  clt.  (Jan.  Ift,  1904).  !>E0  (Honolulu}. 

r  Vlteainiuaramemii  Bleeker.  NaLTIjd.  N«l.  Irid..  111,260,  isn2,  Ccram;  litlnlhcr.  Cat..  IV,  12;.  Itt62  (Amboyiia;  Anvltyum.) 
F.C.B.190a-21 
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2B6.  Cheilinua  trilobatus  La«''pC''le. 

llea.1  2.6  hi  IciiRlli;  ileptli  2.tl;  vye  6  in  hea.1;  snout  2.7;  maxillary  3;  jtreorbital  3.6;  iiiterorliitat 
3.6;  least  i1t'|ith  of  i-audal  jHMiimdc  2.2,  leaul  wiiUh  12;  n.  i.v,  10;  A.  in,  8;  P.  II;  V.  i,  ft;  C.  12; 
Hralw.  2-20-fi. 

BiMly  nhorl,  ileop,  anil  iniicli  coiripresM^I;  \yiu-k  coiiKiilerably  elevate<1,  the  anterior  prolile  rimiig 
ill  n  Uilil  t-iirve  from  t[)>  of  iinoiit  to  origin  of  i)i>n<al  Rn;  a  Mfiht  <li'[>rei«iiiii  on  Hnoiit  in  front  nf  eyrd; 
itil«riirliital  rjioiv  mtlicr  wije  and  high;  licail  ratlicr  fmall,  c-oinpreasei),  ilx  tctvatent  wiiltli  2.:t  in  itx 
ieiiiiitli;  snout  larye  anri  liravy;  moutli  iniKii-niU!,  little  tibliiiup,  eulirely  lielow  axiw  of  Ixiily,  thp  jawa 
ei|uai;  etti'li  jaw  with  a  ]>air  o(  Hironf;,  nirv<^!  cunincM  in  (n>nt,  anil  a  row  of  Rhorter  i-onii;  liflh  on 
eacli  xlilt',  tlirfc  ilH'niiuiinjf  in  inxe  ))0!>l^rii)rly;  eye  Hmall,  entirely  above  axJH  of  iNxly;  prisorhital  t]ee|i; 
li|)A  Ihic-k  tinil  Hi'Rhy;  n|>er<'lc  enclin);  in  a  liniail,  nliort  flap;  ramlal  [xilunde  very  deep  and  thin, 
^I'aleK  lai^,  Ihin  and  linn,  i-nviTln^  IxHly  anil  entire  head  exi^ept  enont,  tlirw  on  head  thickest; 
lateral  line  iH-jfiniiinif  al  uppfr  end  of  i;>ll-oi>eninK  and  running  in  a  nearly  Hiraighl  line  to  Kale 
bi>neath  last  clorsal  ray,  when.- it  i-ewws'  hut  rHap]iearM2  rows  farther  down  and  3  scales  furtiier  forwanl, 
thenee  nmt inning  lo  Imwof  caiidul;  [lores  of  lateral  line  not  much  lmin<-he<i.  DorHal  tin  Ijeginning 
over  lutse  of  jicetoral,  (lie  spines  weak  anil  short,  their  length  not  niueh  exeoeillng  half  len);tli  of  snont; 
soft  ilofsat  fioinUil,  the  longest  rays  I. ft  in  lieail;  a  sheatii  of  large  siiiles-at  iHise  of  dorsal;  eaiulal  tril- 
oliale,  the  onler  and  middle  niys  priHliictvl.  Ilie  longest  rays  about  1.4  in  head;  anal  Hiinilar  to  Hi>ft 
dorsal,  [lointeil,  the  longi'.st  rays  l.'.t  in  head;  anal  wpinett  grailnateil,  the  lirst  very  short,  less  than 
orbit,  the  third  alHiiit  ;f..^  in  head;  [Hirloral  liniaii,  truncate,  it.-'  length  1.9  in  head;  venlrals  very  long 
and  pointed,  reaeliing  base  of  first  anal  ray,  their  h'ugtb  alxiiit  1.2ft  )n  liea<l. 

(Vilor  in  life,  olive  gray;  a  seriifl  of  greenish-hlue  eniss-streaks,  very  nuineroiui  and  well  defineil, 
pale  eherrv-red  cross-sbaihv  Ix-tween  them;  head  whh  radiating  tttreaks  and  spots  of  crimson;  chin 
dull;  dornal  light  olive  with  cherrv-ntl  iilge  and  intrauiarginal  streak;  soft  rayw  niostly  colorlew;  a 
little  ilipiky  sjHit  al  liase;  iiindal  dusky,  eilgeil  all  aronnd  with  ]wle,  the  lip  and  «lge  mostly  n\\;  anal 
olive  with  green  rayii  and  2  reil  marginal  strijies;  ventral  wilh  blue  rays,  an  olive  blotch  and  a  pink 
edge;  pectoral  yellow-olive,  <1ark  olive  at  Imse. 

Color  in  alcohol,  dark  brown,  biot^-hed  irregnlarly  with  darker;  bead  with  numerous  short,  narrow 
jiale  streaks,  some  of  them  inort-  or  Icm)  wavy.  thiK^  on  ojM>r<-les  breaking  up  into  round  Hpits;  dorsal 
fin  greenieli  olive,  wilh  jiale  bonier  narrowly  nlged  with  darker;  c^audal  dark  greenish;  anal  dark 
greenish,  eilge  [lale;  (iwtoral  pale;  ventrals  greenish -blue;  iris  green.  Description  of  male  ( Xo,  IMti27, 
10  inches  long)  from  I'agii  P^fo,  Samoa. 

A  female  example  t!  inches  long  (from  Pago  I'ago)  differs  from  the  male  jnst  descrilied  eliiefly  in 
the  more  sleniler  snout,  less  elevated  back,  nmiideil  caudal,  lesn  [lointed  dorsal  and  anal,  and  mui'h 
shorter  ventrals.  The  |iale  markings  on  the  head  are  less  distinct.  The  female  anil  yonng  with  short 
ventrals i-nrrespond  to  I'heiliiiiir  fiimaniii  des<'ril)ed  from  Sandwii-li  Islands  by  (Jiioy  and  (.lainiaril.  We 
have  ol>tained  many  specimens  of  this  siHt'les  from  Samoa,  but  saw  none  in  Itonohilu.  The  only 
Hawaiian  record  is  that  of  Quoy  an<t  (iaiiiianl. 


1.  Z<->1.  B.II,  ficH.  Wii'i 


Oeniu  IBS,     NOTACITLICHTH Y B  Bleekar. 

Labroid  fishes  with  oblong  l>oily;  jmstoeular  region  of  lieail  scaly;  27  or  28  scales  in  longitudinal 
series;  eai'h  jaw  with  many  series  of  eonspieuous  crystalline  teeth,  the  2  anterior  canines  inirved,  no 
angular  teeth;  dortsal  tin  and  ban'  of  anal  si'aleleiis;  the  2  anterior  dorsal  spines  flexible,  the  following 
7  pungent;  anal  spines  H;  lateral  line  interrupted ;  tower  pharyngeals  with  4  or  5  series  of  teeth. 

N-mi-Hlii-Mh»K  Bicker,  ^oi■^^.  (leii,  Ijibr,  in  Vi-n.1.  K.m.  Ak.  Wci.  Xlll.  issa.  iiu  (lanlimrm):  Blivker,  Pro.-.  Zool.  «.■■, 
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1  rrmiiveil  [mm  Iho  thlM.  ntiil  I1i<-  Ihlnl  ntiil  roiirlh 


387.  NoTftculichthys  woodi  Jenkins,     rkte  X 1.  and  Fik".  1;I7  ami  i;i7'i. 

Hea.1  X'2S  ill  fcngth;  ilepUi  3;  eye  .■>..■>  in  lieiul;  snout  2.fi;  mnxillary  H.li;  iiilcmrhilal  4.(i:  1).  ix, 
12;   A.  in,   12;  «>alti<  3-27-7-24  iion*<;  Br.  (1. 

Bixly  iibloiiK.  elliiitiial.  Krcatly  <i>ni|>re»'i»l;  rlnnwl  nntlinu  lint  fliiihtly  ni'irt-  cmvex  than  vi-ntral; 
heail  loiij^r  IhHii  ileep;  hmouI  riitli<^r  t>l)i>rt  and  jiointi'd;  iDwer  j)iw  ^'liKlitly  tliv  l<m^i>r:  niniith  eiiiall, 
iiliifhtly  obrnjne,  tlie  maxillary  nut  rwu-liing  wrtiml  "f  eye  liy  a  d  i  si  mioe  .filial  In  pupil;  nidi  jhw  uitli 
a  pair  of  large  ciirwd  iiiniiies  in  front  and  a  hitIcm  of  Piiiallcr  I'linic  li-elli  nn  tlif  wirlcs;  antcrinr  profile 
gently  and  rvjinlarly  riirved  from  lip  of  Hnoiit  to  uritfin  nf  dnn^il;  cliet'li  niiHleriitvly  di-ep,  oblitjue; 
iiiterorbital  hlKli.  uunvt;^,  Homewiiat  truncliant;  durHul  fin  l)e);inninK  uver  niiildlt'  of  ujiercle,  llie  aiite- 


TlG.  13".— -Viirai-Filii-Wftji  mood/ JenkiiiB:  from  Ihe  lype. 

lior  spines  not  detacher!  nor  pnkiui'ed  ipine^  all  sliarp,  almut  e<|ual  in  length,  3,6  in  head;  dorsal 
ray)<  Honitwhat  longer,  abont  2  'j  in  bead,  anal  xpine  iliort  an<l  Hlmrp;  anal  ravH  alxiut  eipial  t<i  tliow 
of  soft  dorsal;  caudal  slijibth  rciniide<l  its  length  2  ni  head;  ventrals  with  the  spine  sharp,  a  little 
longer  than  dJanicler  of  eye,  the  tirst  ray  tilanienloii'-  reiii-hin);  Huniewhat  lieyond  origin  of  anal,  aliout 
1.2.')  in  bead;  |>et-toral  ino<lerHle,  l>arel\  reaihmg  origin  of  anal,  1.5  in  head;  srales  thin  and  limi; 
lateral  line  following  line  of  back  until  uniler  base  of  fourth  dorsal  ray  from  la^t,  where  it  dmpH  2 
rowM  iif  wales  and  i-nntinneii  to  l>ase  of  eandal  head  entirel)'  iiakeit,  bresHt  nearly  naked,  only  2  or 
3  Hinall  B<ales  apparent.  IJesLnption  l>aseil  chieli*  npon  a  spei'imen  (No.  (i;H8H)  6.6  inches  long 
from  Ililo. 

Color  in  life,  olivaeeoiis  aho\e  rosy  on  najie,  iiolaieoiiH  )>elon,  the  general  effect  pale  violet;  nonie 
rosy  shaiies  on  ciile;  above  [>o<tnral  Mllowinh  white  shideii  with  rosy;  violet  on  lower  side,  gold-rosy 
■  m  side  and  bright  rosy  on  naiie  side  of  bead  li\id  Mulet;  2  gray  streak s  acrosM  lower  jaw,  no  diHtinct 
marks  on  beail,  hnt  in  fresher  male  s|ie<  iiiiens  an  ill  d(  hni!<l  golilen  area  liehind  head  paHsiiig  off  into 
rosy;  spinous  dorsal  vii'let-blue,  nitb  ronnd  ink  like  xpots  of  imligo-blne;  soft  dorsal,  anal,  and  camlal 
brii^ht  salnion-reil,  unmarked;  ventrals  violet  white;  pectoral  reddish,  the  axil  scarlet  with  a  violet 
line;  some  dark  red  dots  on  caudal;  pore^  of  lateral  line  |>ale  orange;  iris  bright 
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Another  specimeD  (No.  034%)  obtained  at  Hilo.  flhowed  in  life  the  follnwine  colors:  Head  anil 
caudal  pediini'le  l>elow  lateral  line  pale  hluieh  purple;  l>ai-k  alon^  epinoiis  dorsal  browninh  yellow 
overlaiil  with  a  k™>''b''  tihade;  a  pale  yellowitih  patt'h  alxive  axil  of  pectoral;  an  orange  dot  on  each 
Rcale  of  lateral  line,  margin  of  scale  pale  brownieh;  iiape  brown  with  slightly  reddish  tinge;  belly  with 
9  or  10  whitixh  vertical  utreakH  on  the  )ieritoneum,  but  diijcernible  through  the  skin;  membranes  of 
HpinouH  dorsal  purple,  with  a  round,  jet-bla<'k  spot  Iwtween  each  2  wpines,  purple  on  edge;  soft  rlonial 
delicate  orange-red,  the  imae  with  purplish  shade,  small  blach  spots  similar  to  those  on  spinous  clonal 
on  Arsl:i  or  3  membranes  of  soft  dorsal;  caudal  fin paleorange-reil,  the  <ltstal  portion,  brighter;  annland 
[HHrtoralsameascatidal;  ventralxpalejiurple;  irie  pinkish  red.  A  nearly  fresh  specimen  ( No.  02t<74|  wai> 
described  as  very  pale  Twy,  with  hluishand  purplish  irriilew!ence,  somewhat  yellowish  alMvepet-t^ral;  2 
roH-B  of  Hcale«  next  to  dorsal  whitich;  nat>e  rosy;  snout  and  cheek  anliy  yeliowlsb;  under  parts  whilir<h; 
midille  of  xide  with  a  we<tge<l-Nbape<I  paler  space  eniling  in  a  hlunt  point  on  caudal  peilun<'le;  fins  all 
pale  rosy,  except  spinous  dorxal,  which  has  a  small  bluish-hlai^k  spot  on  each  membrane;  iris  jiink. 
^till  another  specinien  (No.  0:)456)  was  ilescrilied  as  hluish  on  iKxly  with  golden  tinge;  spinouR  <lor>ail 
blue  with  a  white  spot  on  each  membrane;  soft  dorsal  and  anal  rosy;  ventrala  rosy  except  pnnhiceii 
ray,  which  ie  white;  |>ectaral  light  rosy  with  nllght dusky  on  upper2  rays  on  proximal  half;  iris  rosy. 
An  examination   of  this  same  specimen  aft^r  it  liad  been  in  ali'ohol  more   than  2  years  shows  the 


Fin.  13Jn.— Aoryii-n/jVAIfti/"  irnoiii  Jenktna.    Type  ol  ft',  nrarffgretit  Seniini. 

Spinous  dorsal  bluish  duHky  with  one  or  more  rather  distinct  whiter  spot«,  thesecontinuingon  the  mem- 
brane of  3  or  4  rays,  rewt  of  soft  dorsal  and  all  the  other  fins  pale  yellowish  white;  axil  dusky. 

An  examination  of  a  large  seriew  of  specimens,  including  the  types  of  A',  inoorfi  anil  -V.  cii/n n/i/rciM 
and  a  careful  study  of  Mr.  Seale'H  photograph  and  description  of  A',  uaioo,  shows  that  all  constitute 
but  one  species.  The  tattoo  marks  on  the  belly  shown  in  Mr.  Seale's  photograph  and  descriWl  by 
Dr.  Jenkins  in  his  account  of  N.  miargijrevi  show  plainly  in  our  alcoholic  specimens  Nos.  05T'°>7. 
0M:!4,  and  (^726,  and  the  life  color  note  taken  by  Mr.  (^indo  on  specimen  No.  03406  calls  attention  to 
the  same  markings.  In  the  majority  of  our  specimens,  inclmling  sjtecimen  No.  0M96,  these  "tattoo  *' 
marks  do  not  appear  externally,  as  Dr.  Jenkins  has  correctly  stated,  being  upon  the  jieriloneum 
an<l  not  always  showing  through,  t'jion  dlase^'llon,  however,  we  lin<l  them  present  in  nit  of  the 
numerous  speoimensexauiineilby  us.  Dissection  also  shows  them  to  be  equally  plain  upon  the  cotype 
of  A'.  vix)di. 

We  have  examined  19  examples  (3  collected  by  Dr.  Jenkins,  including  the  types  of  A",  tcoix/i 
and  X.  enlargymii) ,  7  from  llilo  and  12  from  Honolulu;  these  are  4.6  to  6.75  inches  long.  The  spenea 
is  rather  common  alxiut  the  coral  reefs. 
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KamnUclaiiyt  tcoodi  JenklnK.  Bull.  LT.  S.  Finh  (k>iain.,  XIX,  IHKi  [Aog.  30.  IWO),  fa.  Sk-  S,  Honatulu  (i]i>e,  No.  WW,  fum- 
lorll  Univ.,  CoN.  hr.  WockI);  Junkirw,  Bull.  r.  M.  Fish  Couioi.,  XXII.  IBOe  (Hcpt,lS,190a).  IW  ( Honolulu) . 

K-mvutii-Mlist  etUargiim"  Jcn^tim.  Bull,  U.S.  Fish  Comm..  XIX,  Vm  (Aug.  30.  1  BOO),  53,  Hg.S.Hoaolulu  (lype.  No.  SWM, 
Slantonl  Univ.,  Coll.  Ur.  Wood). 

A'DinciiIJcUAiiafaUouSe&k'.  OccBHlonalfiipenBlehopHuiwiiia.Vol.I,  S'o,4,a,  flK 'J.  1901,  Hooatulu  |type,No.  «I1,  B,P,B.M.. 
Coll.  A.SmIe). 

208.  NoTOCalichthyB  teenioums  (LauipOde),     Fi);,  138. 

Head  .1.2  ill  lenf^h;  depth;);  eye  7.5  in  head;  uncut  2.9;  maxillary  3.4;  pruorbital  4.6;  interorbital 
5.5;  D.  w,  12;  A.  in,  12;  scales  2-26-3. 

Body  rather  long  and  greatly  compressed;  head  ratlier  long,  longer  than  deep;  snout  long,  low 
ami  bluntly  winic;  anterior  profile  oblique,  rising  in  a  gently  convex  line  from  tip  of  snout  tci  nape; 
dorsal  and  ventral  outlines  in  long,  low  curvea;  caudal  peduncle  very  deep,  2  in  head;  mouth  mther 
large,  nearly  horizontal,  the  maxillary  reaching  anterior  edge  of  pupil;  jaws  each  with  a  pair  of  strong 
curved  canines  in  front,  and  a  aeries  of  small,  close-set  conic  teeth  laterally,  usually  a  aecond  or  third 
pair  of  smaller  canines  toward  the  front;  eye  small,  anterior,  above  axiu  of  body;  interorbital  rather 
broad,  convex  but  not  trenchant;  opercles  smooth,  their  etiges  membranous,  the  opercle  ending  in  a 
long  broad  soft  flap;  dorsal  fin  continuous,  flist  2  sjiines  not  detached,  the  membrane  Itetween  them 
an<l  the  third  not  notche<l,  these  spines  lar^  but  soft  and  flexible,  not  produced  in  the  female,  but 
itiarke<lly  profluced  in  the  male,  their  length  being  more  than  twice  that  of  third  spine;  origin  of  dorsal 
fin  over  vertical  from  npper  edge  of  preopercle,  length  of  second  dorsal  spine  equaling  ga|«;  other 
ilorsal  spines  somewhat  stiffer  and  sharper,  their  length  aliout  e<|ual  to  second;  soft  portion  of  dorsal 
Bomewhat  elevated,  length  of  longest  rays  2  in  head;  anal  similar  to  soft  dorsal,  it»  rays  somewhat 


Fio.  138.— JVoiKifHlu:A(fti»  Wntmtnu  (LacfpMe). 

longer,  1.8  in  head;  caudal  broatl,  slightly  convex,  its  length  2  in  head;  ventrais  short,  not  reaching 
vent  by  a  distance  slightly  greater  than  diameter  of  eye,  their  length  2.4  in  head;  pectoral  broad,  its 
length  slightly  greater  than  half  heail;  scales  large,  smooth,  and  thin;  lateral  line  following  second  row 
of  scales  from  back,  until  under  base  of  third  dorsal  ray  from  last,  where  it  drops  3  rows  of  scales  and 
omtinues  to  base  of  caudal,  there  being  19  porea  on  the  first  part  and  4  on  the  othpr;  head  entirely 
nakeil,  exivpt  a  few  very  small  obscure  scales  l>ack  of  orbit. 

Color  in  life,  from  a  specimen  (No.  0;)249)  from  Honolulu,  dull  olive  brown;  each  scale,  except  on 
Ijelly,  with  a  lai^  vertical  oblong  spot  of  olive  white;  belly  light  dull  red,  each  scale  with  a  white 
edge;  scalen  of  breast  plain  dirty  olive;  head  olive,  darker  above,  redtlish  on  lips;  4  dark  olive  bands 
radiating  from  eye,  each  edged  with  gray,  the  second  and  third  confluent  at  liase,  the  first  and  second 
short,  the  third  reaching  edge  of  suboperule  and  the  fourth  nearly  to  edge  of  preopercle;  membranes 
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n[  lir»it  2  (JnrKal  Hpini's  ji'I-black,  wilh  a^ol'lt^n  npnt  Mow;  reritof  donial  lln  wilh  allemalions  of  oblique 
liliiii'h  or  Krayifh  Viiiaf  ilikI  ruwd  of  olive  finite,  tbeim  hjioM  smaller  and  more  reticulati-  near  tip  of  Rn; 
hiihI  similar,  itH  ed^e  ilimky;  caudal  dark  olive,  witli  l)1uiBh  retienlations,  u  liniati  liand  of  ilirty  white 
ciiverinK  ite  baral  two-fifths;  pectoral  faintly  olivai'eon»<,  itu  inner  bane  anil  a  laive  axillary  bloh;h  jet- 
black;  ventrals  reililish  black,  witli  a  black  sfiot  in  the  axil;  iriH  {lurple. 

On  H|>eciinen  No.  OifiOl  there  was  a  bright  yellow  «pct  at  liam'  of  pectoral;  axil  black,  an  irrepu- 
larly  i-iirveil  blHcb.  sjfit  l)ehiii<l  axil,  concave  anteriorly.  Another  epeciinpn  (No.  CK)502)  <liffere<) 
markedly  from  the  prece<lin|;  example,  having  the  color  in  life  dull  slaty  bluish,  no  orange  or  reildiRh 
on  l>elly;  ed^en  of  ^^calee  on  Iielly  not  white;  no  lines  radiating  from  eye;  no  other  markings  on  head; 
black  and  yellow  on  firfit  2  dorsal  iiienibranes;  the  black  axillary  spot  lanc^  and  united  with  the 
curved  black  area  at  lower  edge  of  pectoral.  Another  specimen,  8  incheH  long  (No.  0339:1),  taken 
July  H,  was  blackish  olive,  nearly  uniform,  the  sualea  of  side  wilh  a  pale  olive-gray  vertical  bar;  axil 
jet-black,  with  a  jet-black  oi-elluaalxive,  and  bright  yellow  on  bawe  of  first  |>eetoral  ray;  head  mottled 
olive,  nnmnrke'l'  dorsal  dingv  olive,  with  a  large  black  ocellus  behind  second  spine'  soft  dorsal  vagnelv 
(r<>»<  sjKilted  with  dull  bluish  and  dull  golilen-oli\e,  its  edtce  washed  with  re<l  anal  motllid  oli\t 
e<lgi'<l  Httli  blackish  laiidal  nildish  oli\e  withadull  pink  or  fiesh  (.ulored  irosj-bar  a  ■lusk\  bar 
t>ehind    \entraN  niottlid  blaik    (le^toral  duHk\    its  first  rav  reddiih 

The  same  s|ie<inien  in  alciibul  has  the  Hcales  pale  or  duskv  white,  homenhal  ros\  with  broad 
darkbniwn  lH>rder)'  hkiI  of  pettnral  blaik  withalarge  blnish  blaik  blotih  alK)\eand  a  narrow  blue 
blaik  bne  lielow,  iiienibrAiii.  Utwein  first  and  seiond  <lorsal  spineo  bla(k,  that  lietween  secoixl 
and  tliinl  spines  with  a  blai-k  H|>ot  lietoH,  Hhi<.h  is  a  light  >ellouish  arts,  rest  of  dorsal  fin  pale 
Kllowish  while  irosHol  h\  nunitrous  series  of  irregular  laigt,  brownish  purple  spots,  these 
toalewing  more  or  ki«  ])ostenorl\  edge  of  soft  donml  more  or  less  purplish  anal  similar  to  soft 
dorsal  niarking><  lev  distinit,  edge  darker  caudal  with  a  broad  \ellowi>di  whiti  l»ir  on  Its  basal 
two  Hfths  the  iiutir  [lorlion  dnsk\  olnacei  s  rowed  I  limure  \ertical  jialir  lines,  1  or  2  srales 
on  lateral  liiK  l)en<alh  hrsl  to  third  dorsal  ra  s  so  et  ■«  with  a  blatkiih  spot  litad  pale  yellowi-.h 
while  a  narrow  dark  liiu  fniin  (\(  dowiiuar)  ai  1  liackwanl  to  nt.ar  eilge  of  ]irto[)erLle  asimilar 
liar  fniiii  jHistenor  l>ordcr  of  eye  downwanl  a  1  Im  k  >ard  tiiwanl  eilge  of  o|NTcle,  slightly  lielow 
upiiercdgvof  |ie<:toral;  a  thin)  much  short  r  1  e  fn  jiofterior  Ixirder  of  eye,  where  it  simielinics 
coaktxtes  with  the  second,  upward  anil  Iwck  ani  towarl  rgin  of  lateral  line;  ami  a  fourth,  shorter 
and  less  distinct,  upwanl  and  liackwanl  fr  ujinrelgi  I  orbit  toward  iiajie.  In  soniesiiei-iniens, 
]wrticiitarly  the  males,  there  are  2  narrow  lines  across  interorbital  s|iai«  froni  eye  fo  eye,  2  simitar 
ones  downward  fnim  eye  toward  end  of  maxillary,  and  a  fainter  <ine  forward  fnitii  eye  under  nostril. 
In  some  s|itK-inieiis,  jiarticularly  the  lai^r  onef,  the  general  color  is  darker  and  the  oblong  black 
p«toral  fH.Tllus  is  more  distinct. 

The  altove  <lescription,  except  life-i'olor  miles,  I>h»-<1  upon  (No,  0581 1 )  a  !»|H'cimen  10  inches  long 
from  llomiluhi.  This  Ptiecies  ap[H-ars  to  1h- not  unconimon  at  limes  onumg  tbi!  Hawaiian  Islands. 
There  was  1  s[ieciiiien  from  llonohihi  in  the  colWtion  examineil  by  KteindHcbner.  It  was  not 
(iblained  by  Ilr.  Jenkins,  but  2  siiecimeiis  were  obtained  by  Dr.  Wood  iii  1M9K,  and  one  male  by 
Jordan  and  Snydi-r  in  l!)00.     Abundant  in  Samoa. 

The  young  of  this  species  have  the  RrHt  2  dorsal  spines  elongate  and  more  or  less  detacheil,  tw 
usual  in  AVimcu/ic/i  (/'.'/".  Our  i-olleclion  fmtains  21  excellent  S|)eciniens,  only  :i  of  which  are  males. 
Two  examples  were  i-ollected  at  llonohihi  by  Dr.  Woml  ami  2  by  Jordan  and  Snyder;  of  our  si>eci- 
metif  only  2  are  from  Ililo.     l.ength,  5.4  to  10.2  inches. 

lnhriutaniiannul*ciIii!itvHl«.  Nat  PniSK..  III.  14H,  lilK.  Isul.  Trepkul  PuclRc, 

SiniTHi  hcmitphrriitiii  lueOfMe,  <ip.  cit..  IV.  m.  Jl».  ISK.  locality  ost  given. 

Sparta  Itmehloiiljtetfiiiiv.ap.  ail.,  fA.  160. 1WJ.  ioullty  not  kIvid. 

Julit  raallaimitlt Quay  &C,Hixnuta,Vify  Astrolnbc,  i'iih».,  TIM,  pi.  10.  Hg.  I.  lies.  Van Ikoro. 

Juliii  b(fer  {y(>iinR)  Lh;-  &  Bennett,  Zool  Bcei-hey's  Voyage.  64.  l>etl,  Oahu  Uland. 

Xoi-acnla  rrphabilimla  BleckiT.  Nni,  TIjiIk  Ne<I.  Did..  VI,  IKM.  S38,  Luraaluka. 

.Vni'ariifriAuvirii(yoiinft)  Bln'kcr.  Ai'I.  See  Kr.  Inil.  N'eerl.  1.  ISM,  Vlnwh.  Ambolna,  59.  Amboyna. 

iVoniTN/n  raHie-ilrHilt,  tiicliiilui'liner.  Driik!i.  Ak.  H'lw.  Wtcn,  LXX.  1900.  iiOt  |  Honolulu). 

SmatHlirMhii'  hrmitiJisrlnm.  Jenklni^  Bull.  L'.  X.  Finh  Com..  XXIl.  1902  {Sept.  3S.  19031,  -liu  IHonolnlii). 

JtoauvlkhHit/ii  I^Ttiourui.  Rnyder.  op.  ell.  (Jnu.  19. 19D1).  530  ( Honolulu). 
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259.  NovELCiUicbtbTS  kallosoma  (Bttieker).     PUIe  XLI. 

Head  measurtil  to  end  of  opercular  flap  3  in  leiifirth;  <l*i[ith:j;  depth  of  c»uilal  peduncle  6;  snout  3.3 
in  head;  eye  5;  dorsal  ix,  12;  xiial  iii,  12;  m.-a\m  2-26-il.  Color  in  tite  ureen,  ajwlled  with  white  and 
banded  with  black. 

Width  of  IxHiy  2.7  in  head;  snout  not  i>ointed,  the  pnilile  (.imvex  from  tip  ot'enout  to  occiput; 
intcrorbital  area  acut*!ty  rounded  or  an(;ular,  tlie  distani-e  between  the  eyea  equal  to  their  diameter; 
maxillary  extending  to  a  vertical  jiasainfc  through  anterior  edtce  of  pupil;  each  jaw  with  a  pair  of 
canine  t*«tli  at  the  ByuiphysiH,  the  lower  jiair  fitting  between  the  upjxT  teclh;  head  naked,  except 
a  HinatI  Hjiacc  behind  and  below  orbit,  where  there  are  2  rowu  of  minute  scalen,  which  do  not 
extend  around  t))e  orbit  but  occupy  only  a  apace  eijual  in  length  t<i  diameter  of  eye,  tlie  [-enter  of  the 
scaled  area  l>eing  on  a  fine  tetwetn  jiupil  and  upixir  edge  of  bane  of  jiectoral;  lateral  line  inlcrrupteil 
on  the  twentieth  scale,  b^inning  again  on  the  third  scale  below  and  extending  to  bane  of  caudal;  fln>t 
and  Hecnnd  spines  of  dorsal  greatly  lengthened  and  very  flexible,  the  titst  e<|ual  to  the  length  of  head, 
the  second  '2A  in  length,  these  spines  connei-leii  with  each  otiier  and  with  the  following  ones,  the 
membrane  Iwtween  the  first  and  Betnind  alK>ut  e<|ual  in  height  to  the  eighth  spine,  that  between 
the  second  and  third  deeply  Bcotloi^ed;  each  spine  with  a  narrow  strip  of  membrane  along  the 
posterior  eilge  of  the  free  part,  the  hfth  longest  of  the  remaining  s|iini«,  its  length  2.2  in  head; 
longest  ray  l.ft  in  head;  anal  epinen  sleniler,  graduated  iu  length  from  first  to  third,  the  second  4.i)  in 
head;  longest  ray  1.7;  caudal  rounded,  ilu  length  1.2  in  head;  ptrtoral  extending  tti  a  [)oint  above 
ori^n  <il  anal;  settond  ray  of  ventral  elongal*-;  when  depresseil,  reaching  anal  opening. 

Color  in  almhol,  yellowish  whil4>;  head  with  9  black  lines  radiating  from  eye;  an  elongate  white 
spot  on  chin  extending  downwanl  from  comer  of  uKiutli,  another  on  cheek  lielow  eye  near  anglf  of 
preopen'le,  and  a  tidnl  Ixtlow  the  latter  in  the  branch lustegal  region;  biHly  with  5  narrow  dusky 
hamis,  the  first  extending  from  origin  of  dorsal  downward  and  Itackward  atmiss  edge  of  opercular  flap 
and  base  of  jiectoral  to  liaiie  of  ventral;  the  second  iiaacing  downward  from  biise  of  sixth  dorsal  spine, 
widening  and  disapiiearing  in  r^ion  of  jiectoral;  the  third  extending  between  the  tliinl  dorsal  and  the 
third  anal  ruys;  the  fourth  lietween  the  eighth  dorsal  and  eighth  anal  rays;  the  fifth,  shaped  like  a 
chevnm,  the  [loint  forwani,  is  on  the  caudal  |)eduncle;  first  and  second  spinen  with  broad,  dusky 
bars,  the  fin  with  large  dusky  clouds,  pntlo ligations  of  the  ilark  Itoily  Itaiidn;  betwee.i  the  large  spots 
are  smaller  ones  correst>onding  with  vertical  rows  of  irregular  spots  on  the  liody;  anal  colored  like  the 
dorsal;  <Ii>^l  half  of  caudal  rays  dusky;  pectoral  white;  ventrals  dusky,  the  Inner  half  of  fin  iHinlered 
with  white. 

Descrilied  from  a  single  specimen,  i.H  iiu-hes  long,  ubtaintil  by  the  Allinlni'!a  at  Honolulu,  whi<-h 
agrees  with  a  Biwi-imen,  bright  green  in  lite,  collected  by  Dr.  Jordan  at  I'ago  I'ago,  and  with  another 
from  the  Island  of  Negros,  P.  I. 

Since  the  above  was  written  we  have  rei'eived  from  Mr.  Berndt  a  second  s[)e('imeii,  froni  Honolulu, 
Hhi<-h  is  grass-green  in  color.  Our  plate  is  from  the  Pago  Pago  S|iecimen,  l)y  Dr.  Jordan,  revised  by 
Kako  Morita. 

XuiiteiUa  hittomma  Bluker.  Visch.  Ambnynn.  5.  in  Ai't.  Ba'.  3c.  Indo.  Necrl,  Vt[|,  Amboyna. 

yoranJirltlligi kallotoma.  BlecKer.  Syii""-  Labr.  In  VvM.  K<ni.  Ak.  Wpl.,  XI11,  1W.t.  -193  lAmhnynn)^   Alias  Iclh.  [,  Uf,. 
lti«:l.  Ub.  31.  Sg.  S;  Snyder,  Bun.  U.  :j.  FIsli  Comm.,  XXII.  tWU  tJin.  19,  l«H).»a  (Honotulu). 

Q«iinB  164.  CTKOLIITES  Ottnther. 

Bo<iy  compressed,  oblong,  covered  with  eiiiatl  scales;  snout  rather  elevated;  bead  naked;  lateral 
line  internipteil;  no  posterior  canine  tooth;  l>.  ix,  12-14;  A.  eei,  12-U. 
(■l/mnlHlt»i3imitta.  Aun.  Mag.  Nut.  Hist.,  Vlll,  INdl.  3X7  tiirxlc^aluli. 

260.  CTUtoIutee  lecluee  (Muoy  &  tiiiimanlj. 

Head  3.35  in  length;  depth  3.(S;  eye  S.fi.')  in  head;  snout  2;  gai>e  4;  Inlerorbital  5.1;  D.  is,  13; 
A.  Ill,  13;  scales  7-7i>-2.^ 

Boily  fusiform  or  weitge-eha|ied,  tapering  grailually  from  nape  to  caudal;  head  short;  snout  long 
but  decurved,  the  anterior  profile  in  a  regular  bold  curve  from  tip  of  snout  to  naj*;  mouth  low,  hori- 
zontal, the  gape  not  nearly  reachingverticalof  eye;  each  jaw  with  a  i«ir  of  strong  canines  in  front  and 
a  series  of  smaller  conic  teeth  laterally,  inside  of  which  are  shorter,  bluntly  conic  teeth;  eyes  high  up, 
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near  the  (loraal  line  anil  dose  blether;  cheek  very  deep;  operclea  with  their  edges  smooth;  opercle 
'  with  a  broad,  flexible  flap;  caudal  peiluncle  mo<leral«ly  deep.  2.8  in  head;  Hcales  Hinall,  densely  (.-over- 
ing  entire  boily,  ex<'ept  a  narrow  naked  area  on  breast  and  nape;  head  iiakeil,  but  with  a  stnatl  patcli 
of  6  i>r  8  scales  Iwlow  the  eye;  lateral  line  rtinning  high,  following  contour  of  back  until  under  fiftli 
dorsal  spine  from  last,  where  it  closer,  reappearing  again  5si'ales  below  and  continuing  to  base  of  caudal 
Gn,  minetiniea  the  last  jxire  of  first  part  )>ent  down  an<l  the  flret  of  the  last  part  bent  upward;  dorsal 
Gn  l>eginDing  over  middle  of  opercle,  the  spines  soft  and  flexible,  their  length  about  4.4  in  head,  dorsal 
rays  soircely  longer;  nnal  spine  and  rays  similar  to  those  of  ilorsal;  caudal  truncate;  outer  rays  of  ven- 
trals  slightly  pm<liiced,  their  lcn|!th  2  in  head;  pectoral  rather  short  and  broad,  about  1.75  in  head. 

Color  in  lite  of  a  nearly  frf>6li  s|)ei'imeii  (No.  0itl53)  pale  T^tay  white,  with  some  yellowish;  top  of 
head  pale  greenish;  anterior  pectoral  n-gion  greenish;  a  small  jet-black  ocellated  spot,  with  pale  blue 
border  on  upper  part  of  side  nmler  about  eighth  doraal  spine;  dorsal  pale  greenish,  edged  with  pale 
orange  and  blue,  a  narrow  black  line  near  tip  of  lln<t  membrane;  caudal  pale  yellowish  white;  pectoral 
and  ventrals  whitish;  anal  white;  iris  yellow  surrounded  by  roey. 

Another  specimen  (No.  0:W08)  had  the  belly  i«le  bluish  while,  the  general  color  of  IxKiy  very 
pale  olive-green;  anal  colorless;  dorsal  colorless  except  for  a  narrow  pale  red  edge;  a  yellow  other 
spot  on  ojjercular  flap;  a  small  dark  spot  on  upper  jNjsterior  part  of  the  caudal  peiluncle;  caudal 
colorless,  the  anterior  half  tinge<I  with  pale  yellow;  other  tins  colorleie;  iris  bright  yellow  surroundeil 
by  a  rim  of  lake-purple,  a  stripe  along  l)ack  for  entire  length,  jnst  above  lateral  line  slightly  paler  anil 
more  nearly  i-olor  of  belly.  A  live  example  (No.  (Ki458),  taken  at  Honolulu,  July  27,  had  the  general 
color  bluish  white;  edge  of  gill-opening  and  posterior  part  of  u)iercle  pale  pinkish  yellow;  a  quadtate 
area  from  gill-opening  to  vent  and  (roni  ventral  line  of  l>elly  to  level  of  lower  border  of  eye  pure  white; 
an  indistinct  irregular  liand  of  pale  pinkish  yellow  from  below  eye  backward  along  upper  border  of 
the  quadrate  whitearea;  posterior  half  of  side  withabout  13  transverse  pale  pinkish  Iwrs;  a  small  round 
black  spot,  with  bright  greenish  blue  Ixinler  on  siile  above  tip  of  pectoral  and  just  below  lateral  line; 
anterior  part  of  dorral  fin  with  a  Y-iihaped  black  line  with  greenish  border;  posterior  part  bordered 
with  pale  pinkish  yellow. 

■Color  in  alcohol,  very  pale  yellowish  or  brownish  whilv;  side  from  above  base  of  pectoral  to  ver- 
tical of  origin  of  anal  with  a  broad  yellowish  white  area,  the  small  black  spot  on  side  unchanged,  as  is 
likewise  the  black  on  first  dorsal  membrane;  black  spot  on  side  rarely  absent  and  sonietinies  double; 
occasionally  an  indistinct  black  spot  on  each  side  of  upi>er  posterior  eixl  of  caudal  peduncle. 

The  above  general  description  is  based  chiefly  upon  a  specimen  { No.  03153)  obtained  at  Honolulu. 
This  si>ecies  reaches  a  length  of  6  or  7  inches  and  is  fairly  abundant  at  Honolulu.  We  have  examined 
2(1  H|>ecimens  (4.8  to  6.25  inches  long),  I  from  Hilo,  the  others  from  Honolulu. 

Xi/Tleliihgi  lertme  (Jiirjy  &  Uidiuan].  Vu)-,  I'nmlt',  Zool.. : 
Xnrlthtliyi  micnrlfpldottu  Cuvier  it  Valenciennc!!,  Btst, 

(iolmard). 

CffmoiHlit  leelHiii.  UUiilber.  Cat..  IV.  •X(7. 1862  (HawaElaD  Mands). 
danoluler  Icrdtr.  Jenkins,  Bull.  U.S.  Fish  Comni..XXII,  19CU  (Sept.as,  J903).«5  (Honolulu):  Bnjder,  op.clt.  (Jan.  19,  I9IM). 

S31  (Honululu). 

o«iin»  leA.  imiBTnrB  oui. 

Body  compre»<e<l,  oblong,  covered  with  large  thin  scales,  about  26  in  the  lateral  line;  head  scale- 
less  or  nearly  so;  head  short  and  deep,  the  upper  and  anterior  outline  compressed  to  a  sharp  edge; 
profile  almost  vertical;  eye  small,  placed  high;  D.  ii-vu,  12;  A.  iii,  12;  first  2  dorsal  spines  detached 
from  the  others  and  inserted  on  or  close  behind  the  occiput;  lat«ral  line 'interrupted,  extending  on  the 
second  row  of  large  scales  below  the  dorsal  sheath;  canines,  2infrontof  each  jaw;  no  j)onltrior  canines. 

This  genus  contains  some  5  or  (I  sjiecits,  chielly  of  the  western  Pacific.  They  are  similar  in  most 
respects  to  the  spet'ies  of  Xyrichthi/a,  differing  principally  in  having  the  2  anterior  spines  of  the  dorsal 
fln  produced,  sei>arate<l  from  the  otherv,  and  placed  as  a  Bejiarate  fin  on  the  nape. 

IntUlhii  (ifll,  Proc.  Ai'.  Nat.  Sri.  l>lii]n.  IW^,  143  Ipoiu). 
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S61.  IniiBtius  paTOulnua  (Cuvier  &  ValtMicieiiDot).     I'IhU;  XLII  and  Fig.  139. 

Head  3  in  length;  ileptli  2.5;  i.'yc  U.5  hi  head;  unout  2;  maxilUry  'iA;  |>reorhLtal  '2.3;  int«mrbital 
5;  D.  ii-vH,  12;  A.  ill,  12;  ik-aleH  3-27-9. 

Body  short,  deeii,  and  greatly  compressed;  head  deejier  than  long;  I'Budal  |>eduncle  very  short 
and  deep,  it8  length  3  in  hea<l,  its  depth  2.2;  anoat  very  ehort  anil  blunt,  the  anterior  prolile  almcnit 
vertical  from  tip  of  jaws  to  front  uf  eyes,  tlieiice  in  a  sharp  curve  to  origin  uE  dorsal,  from  which  line 
the  diinwl  and  ventral  outlines  are  about  equally  curved  to  eauilal  jieduncle:  »nout  and  ant«rior  prulik' 
very  Ireni-hant;  nioutli  small,  nearly  tiori/ontal,  the  tnaxillary  reaching  vertical  of  anterior  e<lge  of 
orbit;  mandible  strong,  the  lower  edge  com))re»>e(l  and  L-onvex;  a  |>air  of  strong  curved  tanines  on 
front  of  each  jaw,  Iwck  of  which  are  smaller  teeth;  each  side  of  jaw  with  lihort  tvnic  teeth;  pn-orbital 
nearly  vertical  and  very  dee|i;  interorbital  high,  very  convex  an<l  very  trenchaiil;  preopercle  anil 
operele  sniootli,  their  eilges  thin  and  flexible;  anterior  2  spines  of  donral  detacheil,  placed  upon  occiput 
over  posterior  lino  of  orbit,  the  Hrat  spine  produce<land  fllainentuui>,  ita  length  1.9  i[i  head,  bothspineft 
very  soft  and  flexible,  other  dorsal  spines  rather  short  and  flexible,  their  length  less  than  gape  of 


Fin.  l3S.—lnilMiiitpanininHil,Cu\iLT&  Vali^ncfenncs).    Typvof /.  Jninf:oi>iu  Ji'iiklns.    The  Hnil  anal  rnj- In  Heurf  iilioulc) 
bcii  spine. 

mouth;  dorsal  rays  somewhat  longer,  .1.2  in  head;  anal  aimdar  lo  i«)fl  dorsal,  the  rays  of  alxtut  equal 
length,  about  2.6  in  head;  ventrala  with  outer  ray  prmluied  nearh  reaching  origin  of  anal,  their 
length  1.6  in  head;  pei'toral  short,  reaching  a  vertical  at  vent  the  length  1  7  in  head;  scalea  large, 
smooth,  thin,  and  adherent,  those  on  breast  slightly  reduced,  head  naked,  except  iioinetimes  a  few 
small  nsles  lielow  eye;  lateral  line  asrentling  for  3  scales,  then  Lontmuing  approximately  straight  to 
scale  under  laat  anal  ray  but  2,  where  it  drojn  3  rows  and  continues  on  5  scales  to  ■»!>«  at  caudal. 

Color  in  life  of  a  male  (No.  034&4)  14  inches  long,  oLive  green,  with  3  dark  cross-shades  narrower 
than  the  interspaces;  first  band  with  each  scale  telow  level  of  eye  edged  with  bright  blue,  a  htat'k 
crescent  above,  edged  in  front  w*ith  tight  blue;  in  second  band  most  of  the  scales  below  level  of  eye 
c<lged  with  bright  bine,  3  of  them  with  black;  in  the  third  band  some  si^ales  e<lged  with  pale  blue; 
first  interspace  with  a  quadrala  spot  of  golden  white;  middle  line  of  forehead,  chin,  and  throat  violet, 
this  color  varying  in  shade  and  edged  on  each  side  with  light  orange;  an  oblique  banil  on  ciieek  and 
whole  opercular  region  golden  olive,  with  oblique  violet  lines  and  dots;  first  dorsal  ilull  violet;  second 
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(lorral  dull  olive,  wilh  linef  hihI  K|H)t(i  of  viiili-t  liliie,  tEivenieh  hliic  iliHlall^;  canilal  diilt  olive,  with 
itilrainaridnal  liurid  of  nky  blue;  ivntral  jiale,  axil  lilackieh  violet;  iie<.'ti>ral  lar^ty  blackish;  anal  dull 
olive,  with  MiiiKh  inurkK  and  ati  iulraniarKinal  fky-hhie  banil;  iriK  eriniiH))!. 

K.tanipleK  froin  Hilo  hail  the  [ml«  lateral  flitot  generally  white  tinged  ttith  golden,  snmetlmes  pure 
whilv,  wjnietimcM  jiniv  rosy;  8i>nie  have  an  addilionci  hlac'k  ffmt  eilgeii  with  bine  al«i\(  front  of  anal 
A  Temale  lias  the  iianie  eniw-bandH,  the  lin-t  lilack  xpul  similar,  the  white  arta  fhadeil  nith  Ixith 
yellowiHh  and  violet,  Ibe  iiiarkK  In  the  He(i>ii<l  ImfkI  wanting,  the  leant  trace  of  markings  on  head 
anteriorly,  and  on  Hide;  tin  markings  Minilar,  but  all  faint;  irlH  dnll  eriniaon  intramargtnal  band  on 
cauilal  diHtinetly  [lale  blue. 

Two  oilier Bix'i'imenrt  (No-.  (>;iOOOand  CKSOOll  were  described  in  lite  as  [laleolue  gra\  whitening 
on  side  and  lielly;  side  with  4  broail  clarker  bam,  the  first  at  \taae  of  p*H-toral  '•enm  I  Ulueeii  anterior 
end  of  anal  and  middle  i>E  durnai,  thinl  iM'lweeii  jiiiBtcrior  endM  of  dorxal  and  anal  and  tht  fourth  at 
Imisi-  of  canilal  tin,  the  thinl  ilarkext;  a  blai-k  t<]Hit  covering  I  ecale  under  njtinbratK.  Iietween  fourth 
and  fiflh  durHal  K|iine;  thix  l)oTiIer(Kl,  except  lieliind,  with  blue;  first  and  wiiind  hi  net>  of  Htaleri  l>elow 
dorsal  with  narrow  blue  lines;  diirKalH  grayi><b,  with  numerouH  blue  linen  extending  U)iwaril  and  for 
u-ar<1,  IhcHe  i<e[>ara(ed  by  broader  gruyitili  brown  lineu;  aual  wliit*;  with  a  narrow  blue  hue  near  ita 
Imnier,  tipjied  wilh  bmwn;  eamlal  whitinh,  dark  at  tip;  |>cctoral  olive  gray  al»i)\t,  |>ale  yellowish 
U'lom;  ventraU  white;  inn  jiink.  Another  hi iwi men  (No.  03025)  waedeH<rilied  as  |ial<,  dusky  nhiU- 
ofierule  will)  2  darker  bamln,  onu  ilownward  from  eye  to  aut>o|iercle,  the  othi  r  atroHs  otienle  eai  h 
with  Home  |iiir|ili-;  Hiile  with  a  broad  veKical  dusky  bar  ujiwanl  from  front  of  anal,  and  2  lees  distinct 
one»i  farther  l«ck;  eilgi'sof  nmie  n-aleH  |>ale  yellow;  a  siiiall  blaek  sjHit,  liordered  anlenorly  u  ilh  bhte, 
on  He<'0]ul  row  of  si'Hlen  Ih'Iow  fourth  dorxal  Hi'ine;  donial  pale  bluish,  crowed  by  numerous  brownii^h 
orange  liary;  taudal  white,  with  2  or  ;t  narrow  faint  yelliiw  oroHB-lands,  the  tip  black;  pei:toral  white, 
Hiightly  dusky  at  !««■;  2  ]«le  rcwy  blolchen  on  l«dly  at  liase  of  anal;  ventraln  white;  iris  purple. 

Color  in  alcohol  (No.  IKU>iI4)  [lale,  :^mewhat  dunky;  iMxly  crotwed  by  4  broad  brownish  vertii'al 
liars,  the  Unit  under  proximal  half  of  [ic'toral,  the  sei'ond  upwanl  fn>m  anterior  anal  rays,  the  third 
lietwettn  last  dorsal  and  anal  rnya,  fourth  on  <lislal  half  of  cau<lal  [leiluncle;  humeral  region,  iut«rs|iaceB 
t)etween  dark  liars,  lower  |iarl»  of  head  anil  Udly  yellowish  white,  the  siiace  between  lower  half  of 
linit  arut  ni-ond  ilark  liars  most  iliittiuetly  white;  one  w-hIc  aliove  lateral  line  and  under  Imae  of  fourth 
dornsl  spine  l>lai-k,  Ismlenil  on  its  twse  by  light  blue;  dorsala  dusky,  almost  black  on  edge,  the 
membranef  vennU^ulaUil  with  dark  and  light;  caudal  smoky,  the  edge  darker;  anal  dirty  yellowish, 
the  eilge  with  a  narrow  olivait'ons  Uirder;  ventraln  ]>ale;  jiectural  ilusky,  black  wilhiu. 

A  young  example  fnmi  Ilihi  when  fresh  was  violet  olive,  without  re<l;  4  dark  areax  or  bands, 
with  )iale  interspaces,  that  Ixihiiid  jiecloral  white;  base  of  eadi  scale  light  golden,  ita  eilge  violet; 
indigo  black  iM'ellus,  iilgii)  liefore  with  xiolet  blue;  scales  all  over  iKxly  showing  shades  of  violet  and 
gulden,  faint;  Hrst  iIorqiI  ihisky  bhilsh;  second  dorsal  violet  and  golden  iu  oblique  Htreaks;  one  blue- 
black  oi-elluB  on  dorsal  edgeil  with  IiIik;  caudal  and  anal  faintly  violai-eoue,  the  latter  with  a  light 
violet  Isinter  anil  golden  eilge;  iiectoral  yellowish;  ventrals  dusky,  ei]gi>d  with  yellowish  and  viola- 
ceous; eye  with  faint  radiating  streaks  of  violet  and  golden. 

Smaller  siMi'imens  in  alcohol  are  cimsiderably  lightt-r;  ridge  of  snout  and  nap<'  hhtish,  cheek  and 
operrles  brownish,  wilh  narn>w  wavy  ilarker  brown  anil  bluish  lines;  dorsal  fin  paler,  with  wavy 
purplish  or  bluish  lines  extending  upwanl  and  forward,  [he  margin  somewhat  dusky.  In  many  of 
the  smaller  examples  the  black  scale  on  the  side  is  without  the  bluish  anterior  Uinler.  In  some  small 
specimens,  one  or  more  sealei'  toward  the  lower  end  of  the  second  dark  liar  are  darker,  forming  a  more 
or  lesH  distinct  bniwn  blotch;  an  oi'casional  s|iccimen  is  found  with  an  extra  black  s|>nt  on  side  above 
lateral  line. 

This  s|)eeies  is  the  largest  one  of  the  genus  found  among  the  Hawaiian  Islands  and  is  one  of  the 
most  important,  Is'ing  a  valued  fi>i»l-li8h. 

These  B|)ecimensare  certainly  Xiinrhthiiii  jmitiiiiiiiiii  ('uvier  A  Valenciennes,  as  were  also  the  speci- 
mens from  Honolulu  identifieil  by  Sleindachner  wilh  Xifrirhllii/K  pnro  Cuvier  &  Valenciennes. 
It  is  very  doubtful  whether  the  latter  sjiei'ics  is  found  among  the  Hawaiian  Islands.  The  (yjlor 
assigneil  to  it  by  ('uvierand  Valenciennes  and  by  Bleeker  does  not  apply  to  any  of  the  numerous 
spei'inienB  examined  by  us.  The  sjiei-ies  describeil  from  Cape  San  l.ncas  by  Dr.  <iill  as  /h'i«(iim 
umndiciiTiiiit  is  evidently  identical  wilh  this  siiii-ies.  We  have  examined  a  total  of  t)4  .-iiechnens,  !H> 
from  Honolulu,  7  from  Ililii,  and  1  from  KailuB.     The  AllmlniKs  secured  some  also  at  Piiako  Bay. 
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Xifrichlhii  imvmnui'  Ciivfrr  A  Vsieiirlennes,  HIM.  NhI.  Potus..  XIV,  (».  IM9.  aandwich  IilKDdi.    {From  ■  rtrawinit  by 

r/iii7ii(f'<^n<riH.f,'n,r).iw<iil1.  1-nx'.  Al-.  NhI.  Si^i.  I'hiU.lW^  lA  Cape  Bu  L.uHi  (<.-<>]1.  John  XbiUU^');  .TonUn  .1:  Kvi-rmaiiii. 
l^»h(«N'c>rthJ:Ml<l.  Amvr.,  II,  tew.  irm. 

Somcala  (/Hiiyfu.)  piteo,  Slvinditi-liiivr,  Dcnkn.  Ak.  WbB.  Wli^n,  LXX,  leOO.  ,1(tt(  Honolulu);  nol  of  CiivkT  A  Valuncieniio, 
nor  of  Blerkvr. 

.VuraciOsjHira,  ililnthiT.  <'«.,  IV,  ITA.  l»ei  [Hiindwkh  iHlnnclx). 

.Vurufdiii  I  tnHMiar)  WmanM,  tftetmlMlini'r,  »|i.  t-il.;  iiol  at  Bk-cker. 

InilMa- 1, wyamai  Svnktuf.  Bull.  I',  tt.  FIkIi  CotDDi..  XIX.  IKW  lAlw.  W.  IWOI  M.  Nk.  II.  Hanolulu,  y.miiK.  (Tvpt'.  NO- 
BIS? «Uint.jnl  Univ..  coll.  ().  I*.  Jpiiklii»|;  .Irnklnn,  op.  oil.  (S.-pt-  2S.  H^U,  IBS  ( Hoiii.hiln). 

/HiMfN>rKi>«i>fiiiH,  Ji'iikiriK,  Bull.  U.S.  PIkIi  (rooim..  XXII.  IWZ  tKv|>t.  23.  I9U»i  4B5  (Houulului:  KnjiJiT.  op.  cll.  (Jan.  1<>. 
ie»l),&3l  {HoDululu;  l-uukoBay.  Hnwuli). 

362.  luiistiuB  uigrer  (Steimladiner).     Fig;.  140. 

H«aci2.8ink'npth;  (le[ith2,"i;  eyv.O  in  hewl;  smmt  2;  maxillary  :i.3:  prBorbilal  2.B-t;  int^nirbitul 
fi;  I).  11-V11,  12;   A.  in,  12;  rnilf*  ;(-:iH-lll. 

Bixty  shorl,  •let-p  ami  >;rt-»tly  ciiiiiprtMHCil;  tii'ail  hh  (W[>  ae  luti^;  Kliout  very  blunt,  anterior  ])rotile 
rifin^  nearly  vertically  (nun  tip  tii  front  of  eye;  ilorsai  anil  ventral  oullines  each  in  a  long,  low  curve; 


Frci.  im.^fHiiili>.>  nimr  (KItln.lnihnLTl .    Tji«^  of  (.  irrof.iJi'iikiii,-". 

caudal  pedunclt!con[|ircw*fil  vcryiU-ep,  ileiith  2.;i  in  IichiI;  pr<!r)rl)ilal  very  'lwi>,  nearly  vertit»l;  mouth 
Hiiiall,  niairly  lioriaonlal,  the  niaxillarj'  nearly  riwliiiii!  vortical  of  anterior  vdyv  of  orliil,  jaww  each 
Willi  a  [lairof  loiijt  curve. I  canines  anteriorly,  anil  a  M-rien  of  mnall  bliinlly  i-onic  leetli,  laleratly;  eye 
Hiiiall,  very  IiIkIi;  inlerorliital  H|>ui'e  liitiliand  etronifly  cullrate;  fir^t  2  iliinuil  Hpinen  n-mott'iind  entirely 
detai-heit  fmm  remainder  nf  (In,  plaitil  upon  c>c<-ipnt  above  |H«terior  half  of  eye,  the  Kpinen  xoft, 
flexible  and  much  pn»luce<l,  tlii;  len^li  of  the  tin<t  efiiinliiiK  ilisbmee  from  tip  of  Hnont  t»  e<l|^  of  pre- 
operi-le,  wiiiikI  I'hnrter  by  u  distaiii-e  eijual  to  ^))e  of  uiciuth,  reniaininK  <ionuil  Hjiines  ijlender  anil 
flexible,  their  length  about  2.7  in  head;  diinuil  rays  HiiKhtly  lon^tr,  alioiit  'i.h  in  head;  anal  mndlar  to 
Koft  dorsal,  tlie  raya  aliout  ei|ually  long;  caudal  gently  rounded,  the  ravH  ul>out  3.1*5  in  head;  outer 
rays  of  ventraJH  proiliieed,  reaching  vent  1.7  in  head;  pectoral  broad,  ilM  length  i  in  head;  scales  large, 
thin,  Hnioiith,  anil  adherent,  thiwe  on  breast  Honiewhat  reiluced  in  ciije;  lateral  line  rising  3  Hcales  fnun 
uptier  end  of  gill-o|)cning,  theme  ciintinueil  along  second  row  of  wal<»  to  the  scale  lieneath  last  dorsal 
ray  but  one,  where  it  t\ro\y»  :i  rows  to  middle  of  si'le,  continuing  on  5  scales  to  liase  of  caudal;  head 
entirely  naked,  excepting  1  or  2  email  postocular  srales. 
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what  qmatler  than  thow  on  Mile;  I'hei-k  willi  alioiit  6  vertiial  rowH  rif  w>nH'whiit  !<malt(T  acalee,  2  scales 
on  upjierenil  of  opercle,  rt-xt  of  heail  naked;  )at<'ral  litiii  Ix-KinniiiKat  iipiHT  eixl  of  |£il1-i>|Htning,  ciirv- 
inK  npwanl  for  4  porem,  thuucu  followiiijt  i^ntoiir  of  l«fk,  iiiilil  unilcr  liane  of  last  dorsal  ray,  where  il 
dropB  down  fur  2  n^leti  anil  continues  to  liose  of  cauilal. 

Color  in  life,  light  drah,  tlie  iKislerior  jKirtion  iif  eui-h  xciile  whil^  or  whitinh;  h  larjce  dark-hniwn 
hloti'h  an  laiye  as  hea<l  on  iiildille  ]iorti<m  nf  liody,  In  which  Ihe  [Hwlerior  half  iif  cai'h  foale  Ih  while; 
Unit  2  domal  H[)ine>i  ilunky,  no  distini-t  inarklnf^  on  Hne. 

AnotliiTHfni'hnen  (So.  0;i027)  wax  white,  centers  of  walew  anti-riorly  tlupky,  a  larjw  hlack  lilolch 
on  aide  alicive  tip  of  iiectoral,  covering  23  to  2.5  Mcal«';  iireiH'iilar  |>art  of  Ih-h.)  hlniHh  l)lai'k;  doival, 
anal,  and  ventralH  white;  canilal  ihisky  whitt^;  ])t><'liinil  whlt*^  witli  Hli>[ht  ycllouipih  fliaile.  One 
e|)ecinien  (No.  (KMTl  when  fresh  dead,  wmnTay  willi  hlnlah  tin^e  on  IxHlyand  lini';  small  hlack  H{)ot 
on  lip  of  anterior  durwal;  tar^  hlack  area  on  fide  ol  Iwidy  T  i<caliii  wide  anil  uIkjuI  7  wales  deep;  )>elow 
this  uii  area  of  scales  hlnish  with  white  inanfin^,  thin  extending'  a  little  farther  Imekward  than  the 
black  area. 

This  sjiecieH  is  sometimes  very  dark,  almoet  hlack,  a»  iw  shonn  l>y  3  s|iiH'imcn8  from  Hilo,  one 
of  wliieh  (No.  0:J47K)  was  in  life  dirty  olive,  |ialer  inesiaily,  the  head  livi<l  dusky,  Ihc  anterior  [lart  of 
bully  to  tip  ol  |)ei'tiiral  hlai^k;  lins  all  mottled  hlockish,  no  niarkinp>;  very  faint  |>alcr  lines  lielow,  and 
a  very  faint  sliailc  of  olive  in  places;  no  iea\  markings,  save  the  hlack  aiiterior  half  of  Ixxly.  A 
smaller  H|iecinien,  prolmhly  a  male,  hail  lower  half  of  hhick  an-a  to  front  of  anal  deeji  violet  hhie. 

Color  in  al<:ohnl,  yellowish  white,  heail,  najie,  and  hreaiit  with  hlnish  rosy  wa-<h;  niidilleof  side 
with  a  large  hrownish-ltlack  bloti'h,  aliont  fl  scaUw  in  lenjith  and  it  in  depth,  the  distal  jsirtion  of  each 
scale  whitish;  detanheil  dorsal  spines  dark,  rest  of  dornal  anil  anal  jwle,  pnrplisli  and  oranjre  at  hase; 
caudal  dirty  whitish  distally,  purplish  at  lias-.-;  p(H>toral  and  ventralH  pale  yellowish  white;  eye  with 
a  silvery  rinj;  an>nn[l  pupil,  surrounded  by  li)(ht  hrassy.  annexed  hy  [inrplish  blue. 

ThiB  f^ieciex  is  known  only  from  the  type  and  15  other  s[H-ciinene  ohtained  at  Hilo  and  Honolulu; 
these  are  4.75  ti>  8.75  inches  in  Icnticth. 

lleMliybnmoluf  umhrilarai JrakinK  Rtill.  I'.  M.  F<»h  romm..  XIX.  IWtl  (Aiik.  ^.  1M)).  5:1.  flg.  10.  Honolulu  (lype.Nn.  G136. 
SUiitiini  liiiv.  roll.  iir.  Jeiitins);  Jonkliiji,  op.  ,-\t.  XXII.  tBffi  (M.^.t.  23. 1BU31.  4r,l  IHoiidIiiIu). 

260.  Hemipteronotus  boldwini  Jonlan  t^  Kvennann.     I'lale  XX.\IX. 

Head  3.25  in  length;  depth  ;(;  eye  5.75  in  heail;  snout  1.7ft;  maxillary  ;i;  preorbital  2.2;  inter- 
orbital  4.  K;  D.  Ii-viii,  l:t;  A.  ill,  13;  scales  :t-27-«. 

Roily  moilenit^'ly  short  and  deep,  icreatly  compretistil;  heail  slightly  deeper  than  long;  anterior 
profilenearly  vertiinl  from  mouth  to  front  of  eye,  sharply  cultrate;  dontal  outline  )[ently  convex,  sloping, 
to  llie  de<-p  I'andal  jH-duiiclc;  ventral  outline  lenB  convex;  i:audal  jieilnncle  very  narrow,  the  ileptb 
2.25  in  heail;  mouth  small,  horizontal,  the  maxillary  nearly  reaching  vertieal  of  orbit;  the  jaws  eijnal, 
each  provideil  anteriorly  with  a  pair  of  strong  carveii  canines  and  laleraHy  with  a  single  row  of  short 
cloHe-set  eiHiie  teeth;  lower  jaw  strong,  iif  outline  very  ci>nvex;  j)reorhital  nearly  \i'rlii'al  and  very 
deep;  preii|>eri'le  and  oiien-lc  smooth,  with  menibranoiis  eilges,  the  latter  proiluceil  somewhat  in  a 
bniad  roundeil  tiap;  origin  of  dorsal  but  little  iMtsterior  to  orbit,  far  in  advaniv  of  liase  of  ventrals: 
first  2  dorsal  spines  siimewhat  removed  from  thinl  hut  ooniieeted  lo  it  hy  a  low  memhranc,  their  lengih 
scarcely  gn'atiT  than  the  gajw  of  mouth;  remaining  dorsal  spines  short  and  weak,  H(«ri-ely  eipialing 
gape;  soft  ilorsul  low,  the  rays  sliglitly  longpr  than  the  spini's;  anal  similar  to  soft  dorsal,  rays  some- 
what longer;  cauilal  slightly  convex,  rays  2  in  hi'ail;  outi-r  ray  of  each  veutrut  somewhat  proilureil, 
not  reaidiinK  vent,  the  length  about  1.9  in  head;  pei'loral  bmiiil,  the  longest  rays  1.7  in  head;  scales 
large,  thin,  smooth,  tlrmly  altacheil.  those  on  bn-aat  somewhat  n-iliici-il;  heail  iiakeil,  except  altout  4 
series  of  small  scales  extending  from  eye  downwanl  to  level  of  mouth;  lati^ral  line  curving  abruptly 
upwanl  from  iipiier  end  of  i^ll-opening,  fullowing  iH)ntour  of  back  to  the  si'ale  under  third  dorsal  ray 
from  last,  when'  it  dniiis  3  rows  and  eontiuucs  to  l>asp  of  i'andal,  the  pi)res  simple,  imliraiicheil. 

Description  laiseil  U[Mm  the  tyfw,  No.  .'iOtU4,  U.  M.  Nat.  Mils,  (liehl  No.  0:MI4),  a  male  example, 
8.5  inches  loni;,  obtained  at  Honolulu. 

Color  in  life  (field  No.  0:{12:{)  i>ale,  yellowish  white  over  head  and  l>oily:  a  diffuse  lemon-yellow 
blotch  under  and  alsive  |iectoral;  a  large  brownish- lilac k  hlotch  o[i  lateral  line  iiniler  seventh  to  tenth 
dorsal  sjiines;  dorsal  liu  yellowish- white,  tip  of  ddai'hiil  i>art  with  a  jet-black  crescent  {this  markiiy; 
variable  in  position,  sometimes  being  farther  [Hi-'terior),  re.it  oC  tin  faintly  mottled  with  yelloi.ish 
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anil  oUv«,  the  latter  in  narrow  oblique  lines;  caudal  yellowi»li  white;  anal  yellowish  while,  with 
narrow,  wavy,  pale-blue  lines,  anil  a  Iar^>  jet-blai-k  epiit  lionlerecl  with  bine  on  mi>nil>ra:ie  of  lai^t  5 
layK;  iris  whitish. 

Another  spet'imen,  also  a  male  (Held  No.  03!t71),  was,  in  life,  livid  pray,  each  tKsle  poHteriurly 
with  a  vertical  spot  of  violet;  atiterior  line  of  profile  bright  violet;  a  violet  line  clownwanl  from  eye 
witli  a  whitish  area  btihind  it  on  cheek;  an  oblique  violet  line  downward  and  iKU'kwanI  from 
i)|H'rcnlar  flap  to  lieliinti  axil;  iKinterior  to  thi»  a  vague  yellow  area,  behind  whidi  is  an  iivate  white 
s|H>t,  (uu'h  scale  around  which  has  a  vertieal  l>ar  of  bright  violet;  aliove  this  a  lar^  black  blotch 
waiilieil  with  brick-n^l;  dorsal  blnixh-Kray,  the  rays  posteriorly  with  an  increasing  atnciunt  of  orange, 
where  the  blue  is  reduced  lo  oblique  craw<lian<ti',  an  intennarginal  tine  of  violet,  a  Hinall  black  spot  on 
la.-'t  ray;  membranes  of  second  lo  fourth  dorsal  Hpinex  with  a  tenninnl  black  ix'ellus;  anal  |iale  )!uMen, 
with  ob'ii|ue  bluiiib  Htri)>es,  a  large  jet-black  ocellux  Ixirdered  with  blue  on  last  rays;  cauilal  pale 
orange,  crossed  by  bluish  lines;  ventrals  and  pecloral  [lale. 

Still  another  male  example  (fiel<l  No.  03004}  was  deivrilied  as  follows:  General  color  very  pale, 
stnoky  white,  edges  of  scales  pale  bluish,  iK'neath  seventh  l»  ninth  dorsal  spines  a  targe  blolch,  brick-red 
above,  pale  rosy  below,  all  irregularly  overlaid  with  blai'k  or  bn>wn;  tneilian  line  from  lij)  of  snout  to 
base  of  first  dontal  spine  bright  blue;  a  narrow  bright  blue  line  ilowuward  from  anterior  |iart  of  eye 
to  angle  of  mouth ;  region  alKive  pectoral  pale  lemon-yellow,  a  short  oblique  pale  blue  line  alxtve  l>ai»e 
i)f  [lectoral;  dorsal  pale  fle8h-col<)r,  with  short  vertical  bluisb  lines,  '.I  jet-black  spots  at  tijis  of  first, 
second,  and  fourth  spines;  anal  pale  yellowish,  a  black  spot  on  ilistal  half  ()f  laj<t  ;t  rays;  caudal  pale, 
with  oliscure  bluish  I'ross-lines;  pectoral  and  ventrals  white;  iris  yellowish,  red  at  lower  i)osterior  angle. 

A  female  (field  No.  0.'{.'!72),  7.5  inches  long,  from  Honolulu,  which  is  taheu  as  a  cotyfe,  differed 
iti  life  coloration  from  the  inale  Iq  lacking  the  blat^k  ocelhis  on  the  anal  and  in  liaving  more  violet  on 
the  white  lateral  spot,  also  more  golden  before  it;  violet  line^  and  spots  olwcnre,  but  preftent;  :i  to  8 
small  blackish  pointa  above  lateral  hue  lehirxd  black  dorsal  blotch;  a  small  black  <k-(HIus  on  secon<l  to 
thin!  dorsal  spinca  and  one  on  seventh,  these  wanting  in  some  females;  fins  otherwise  coloretl  as  in  the 
mBlei>,  butthebluefainterand  the  orange  of  dorsal  brighter.  FiehINo,  03OO.Sdiffereil  in  color  from  field 
No.  KWH  only  in  the  al>sence  of  black  on  the  dorsal  and  anal  fins,  tlie  paler  blue  lines  on  head,  the 
paler rauilal  flu,  anil  in  having  black  s^mts on  the  Imck.  Another  female  example  (field  No.OilSTl), 
7..^  incites  long,  iu  life  had  the  head  ami  body  smoky  white;  a  large  bluish  whitt^  sjwt  under  lip  of 
pectoral;  snout  bluish  around  border  and  surrounded  by  abroad  paleyellow  space  involving  nearly  all  of 
anterior  half  <)f  si<le  l>elow  level  of  eye;  a  large  black  spot  under  fifth  to  sixth  dorsal  sjijuew,  crossing 
lateral  line  an<l  penetrating  yellow  of  side,  nearly  reaching  white  s|)ot;  hack  of  this  a  series  of  almut 
a  dozen  small  black  specks,  scattered  along  side  aim ve  lateral  line  to  ne«r  end  of  donni  fin;  mt-tlian 
line  of  snout  anil  head  blue;  dorsal  pale,  with  wavy  yellow  cross-lines,  pinkish  towanl  maivin;  caudal 
pale;  anal  jmle,  with  about  a  dozen  pale  yellow  crossbars;  iiectoral  and  ventrals  pale;  iris  yellow  and 

('olor  in  alcohol,  I'reamy  yellowish  white;  head  somewhat  orange  on  idieek  and  opercles;  faint 
rosy  lines  downwani  from  eye  m  mouth  and  on  preopercle;  meilian  line  of  anterior  profile  bluish; 
ndildle  of  back  with  a  large  black  or  brownish  black  blotch  lying  on  lateral  line,  l>enealh  which  is  a 
large  white  blotch  under  and  alNi\'e  ]>ectoral  fin;  anterior  i)art  of  spinous  dorsal  blackish  at  eilge,  the 
color  ocellated,  rest  of  dorsal  yellowish  whitf  with  narrow  purplish  cniss-lines;  anal  siudlar,  with  a 
large  jet-black  s|>ot  on  last  4  rays;  caudal  color  of  soft  dorsal;  jiecloral  and  ventrals  yellowish  white, 
tine  of  the  female  coty|>cs  (No.  KiSTZ)  is  pale  olivaM-ous,  tlie  general  color  thai  of  the  male;  dorsal 
with  blai;k  spots  on  membranes  of  sei-ond,  thini  to  fourth,*  and  eighth  spina",  the  latter  iN-ellateil;  a 
serieM  of  about  a  do»'n  small  black  spots  back  of  the  dorsal  blotch  on  side  alKjve  lateral  line;  no  black 
spol  on  anal. 

The  differences  in  coloration  are  very  markeil  in  the  2  sexes.  The  male,  in  all  siieciinena  exam- 
ined, has  the  jet-blattk  spot  U]>on  the  last  rays  of  the  anal,  and  this  is  not  present  in  any  of  the  females 
examineil.  The  female  always  bus  a  series  of  small  black  s|>ei-ks  on  the  side  uliove  lateral  line  [loste- 
riur  to  the  large  lateral  blotch.  These  markings,  the  siuall  black  s|Kits  on  the  side  of  the  female  and 
the  laive  jet-black  spot  on  the  anal  of  llie  male,  would  ap|iarently  always  serve  to  distinguish  the 
sexes.  The  extent  of  variation  in  color  among  individuals  of  the  same  sex  is  indicateil  in  the  color 
de^Tiptiona given  above.  We  should  have  added  thatiH'casioiially  there  is  a  small  jet-blai-k  spot  upon 
tlie  last  rays  of  the  dorsal. 
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This  \H  one  of  the  most  abundant  and  beautiful  fishes  fonnil  ainon^;  the  Ifawaiisn  Ifllands.  It 
appears  to  be  relal«d  ttt  //.  indnnojnm  of  Bleekor,  but  iliffere  from  it  niarkeilly  in  tlie  preaenci^  of  the 
lar^  blacli  lateral  blotch  ami  in  the  alwence  of  tlie  large  reel  lateral  blotch  nIiowii  in  Bleeker's  fiiture. 
The  collertion  contains  42  ex<-elient  specimene,  40  from  Honolulu  and  2  froui  Hilo,  ranjtitij;  in  length 
from  5. 75  bt  8.8  inches. 

II'mplrrani^Hi  hablwini  Jonlan  &  Evermanii.  Bull.  II.  !>.  F1»h  Comm.,  XXII,  JWi  (April  11. 19IH).  [92,  Konolulu. 

266.  Hemipt«ronotus  jenkinsi  Snytler.     Plate  42.  tig.  2. 

Head,  including  open-ular  flap,  3.5  in  length;  depth  2.8;  depth  of  caudal  peduncle  2.2  in  head; 
eye  tf;  width  of  interorliilat  space  5;  length  of  maxillarj-  8;  D.  ix,  12;  A.  iii,  12;  lateral  line  22-t  6. 

Eye  lo<aled  2.W  limes  itti  diameter  ainve  angle  of  month;  mouth  nearly  horizontal,  on  a  level 
with  upper  edge  of  liase  of  ttect^iral.  the  inaxiltar)'  extemling  to  a  vertical  through  anterior  eitge  of 
orbit;  lower  jaw  sli>;)itly  longer  than  upper;  li)«  with  rather  thin,  fleshy  folds;  outer  row  of  ttvth 
stnmg,  conical,  those  on  sides  of  jaws  posterior  to  canines  gradually  decreasing  in  size  from  l)efore 
bockwanl;  canines  curving  outward  and  forwani,  the  lower  pair,  which  are  slightly  the  larger,  fitting 
l^tween  the  upper  ont«;  inner  teeth  short  and  Ijltmt,  in  narrow  bands;  pseiidobranchix  present; 
glllrakers  on  the  first  arch  64- 11,  short  and  sharply  pointeil;  edge  of  preopercle  smooth. 

Head  naked,  exeept  for  a  narrow,  vertical,  scaled  area  exl^n<ling  downward  from  eye  to  a  liori- 
zontal  passing  along  edge  of  flap  of  upper  lip;  first  row  with  7  scales,  curving  upward  behind  eye; 
seiimd  row  with  ■'),  the  third  with  4;  hcaIcs  of  breast  about  half  as  large  as  those  on  sides  of  Ixxly; 
scales  2-27-9;  lateral  line  cnrving  upward  over  first  6  scales,  then  following  the  dorsal  contour, 
approaching  the  l»ack  near  end  of  dorsal,  discontinuetl  after  twenty -second  scale,  l)eginning  again  on 
third  scale  below  and  passing  aioi^  middle  of  caudal  peduncle;  first  2  dorsal  spines  somewhat  closer 
together  than  others,  but  not  separated  from  them,  the  membrane  1>eing  continuous;  height  of  firat 
spine  2.6  in  head,  the  set'ond  shorter;  remaining  spines  4  in  head;  height  of  rays  2.9;  end  of  soft  dorsal 
when  depreteed  just  reai^hing  base  of  caudal  fin,-  anal  spines  small  and  slender,  the  rays  equal  In 
height  to  those  of  the  ilorsal;  tiase  of  aual  and  also  the  tips  of  the  rays  when  depressed  exten<ling 
farther  posteriorly  than  corresponding  parts  of  dorsal;  caudal  rounded,  tlie  bass.l  fourth  with  scales, 
the  length  1.6  in  head;  pectoral  1,5;  outer  rays  of  ventral  filamentous,  just  reaching  vent. 

Color  in  sinrits,  head  plain,  witliout  spots,  bars,  or  lines;  a  conspicuous  black  spot  on  l>ack  cover- 
ing 2  scales  above  sixteenth  in  lateral  line,  its  distance  behind  tlie  opercular  flap  equal  to  distance 
between  that  point  and  tip  of  snout;  a  yellowish  white  spot  on  side  of  ixxiy,  rather  indistinctly  out- 
line<l,  covering  an  area  equal  to  width  of  5  scales  and  height  of  3  or  4,  the  spot  partly  covered  by 
pectoral  when  depressed;  stailesi  of  body,  except  on  breast,  belly,  and  part  covered  by  the  large  light 
spot,  each  with  a  vertical  pearly  tiar  which  grows  wider  on  the  ventral  scales,  covering  over  half  the 
scale  in  region  above  base  of  anal;  soft  dorsal  and  anal  with  oblique  dark  bars,  those  of  the  anal  not  so 
broad  as  those  of  dorsal;  caudal,  pectorals,  and  ventrals  plain. 

This  species  is  said  to  he  readily  distinguished  from  closely  related  Hawaiian  forms  by  the  great 
depth  of  the  tiody  and  by  the  small  dark  spot,  the  jKisterior  location  of  which  is  notable,  but  it  seems 
tj)  lie  a  young  female  of  II,  hatilinni. 

Known  only  from  the  type,  a  specimen  1  inch  long  from  Puako  Bay,  Hawaii. 

Ueiiiiplrronolatjcnti>ulHnyl\er.Ti\i]].\\^.  FIxK  t^omm.,  XXII,  1902  (Jnn.  1»,  IU01|.  ^30,  pi.  IQ,  Ar.  19,  Puako  Buy,  Hiwali 
(type,  No.  60(179,  1'.  S.  N.  M,  Coll.  ALbftlBim). 

a«iiiu  167.  ZTBI0HTHT8  Cnvier  t  TaUneieanet, 

Body  short,  deep,  and  very  greatly  compresse<l;  anterior  dorsal  outline  parat>olic  and  very  trenchant; 
cheek  siiile  less;  lateral  line  interrupteil;  flrst  2  dorsal  spines  removed  but  not  detached  from  the  I  hint, 
the  membrane  between  the  senjnd  and  third  being  moderately  notched. 
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367.  XyrichthyB  nivailAtuB  Jordan  &  Kvennunii.     Fjk-  142. 

Head  3.3  in  lent^th;  deptli  2.4;  eye  li.2  in  hp;ul;  snout  I.H;  [.rcorbilal  2;  iimxiliury  3;  int«rorbibil 
4.7:  D.  M-vii,  1-2;  A.  ni,  12;  scules  3-2«-H. 

Body  sliort,  deep,  and  very  greatly  cotnpreBHerl;  anterior  profile  nearly  vertical  from  tip  of  u|>per 
jaw  to  front  of  eye,  thence  in  a  paratetic  curve  to  durHal  fin;  anterior  dorsal  outline  very  trenchant; 
lK«iy  tapering  rather  evenly  from  head  to  caudal  jusJuncle,  vrhii'h  iH  greatly  coiiipreHxetl  and  very 
deep,  dei>th  at  middle  e(jua1inf(  preorhital;  head  xhort;  Knout  very  xliort  and  blunt;  intinth  Binall,  hor- 
izontal, the  maxillary  nearly  reachinK  anterior  edf{<'  uE  'irliit;  jawH  etjiial,  each  with  a  pair  of  ftronf; 
curveil  canines  in  front,  and  a  single  series  of  mnaller,  conic  teeth  laterally,  the  canines  of  1<iwer  jaw 
tnost  prominent  and  extending  in  front  of  upjier  jaw;  eyefliiiall,  high  up;  the  inlerorbital  space  narrow 
anil  trenchant;  n|>erc]ef<  smooth,  without  Hpine^  or  Berralion)>,  ending  in  thin  flexlhle  eilge;^;  preorbital 
vertiral  and  very  deep;  origin  of  dorsal  fln  al>i>ve  posterior  line  of  orliit,  far  in  aiivance  of  lia«e  of  ven- 
trals;  firnt  2  dorwal  spines  wnnewhat  retiioviii  but  not  detaeheil  fmin  thinl,  the  inenihrane  between 
second  and  thinl  fpines  modeiuEely  nolclietl,  length  of  seiiinil  Hpine  aliout  2.7  ii]  head,  remaining  dorsal 
spinea  subeqnal,  weak,  alH>ut  equal  to  Ka)>e;  dorsal  rayH  low,  the  last  few  Koniewhut  proilueed,  their 
length  3  in  head;  anal  siudlar  to  soft  dorsal;  mwlal  short,  slightly  ooiivex,  rays  about  equal  to  preor- 


Fm.  14v!,— .T(jru-A/fci/jiirji-i'i/a(u«JonlBn&  Kn^nnemi:  from  tlip  type. 

bital;  outer  ray  of  ventral  Komewliatproiineed,  not  reaching  vent,  its  length  eriualing  depth  of  preorbital; 
pectoral  broad,  ilH  tip  reai'hlng  vent,  its  length  npialing  cliNtamre  from  snout  to  vtlitv  oF  preogiercle. 

Scales  targe,  thin,  and  with  membranouH  edges,  those  on  breast  Roniewhat  smaller;  head  entirely 
nakeil,  except  fur  a  few  small  scales  below  the  eye;  lateral  line  Ix-ginning  at  npiier  end  of  gill-opening 
following  closely  the  curvature  of  l>ack  to  the  si'alc  uniler  the  last  dorsal  ray  Imt  2,  where  it  drops  3 
scales  and  continue:)  to  luiHe  of  <-aiidal,  the  pores  simple,  rarely  branched. 

Color  in  life,  grayish;  eiU'h  scale  of  |Hist«rior  half  of  bisly  with  a  large  violet  s|>ot,  more  narrow 
and  brighter  near  middle  of  boily,  the  e<Ige  of  <Ach  wale  broadly  golden -olive;  a  large  golden  area, 
anteriorly  deep  orange,  above  [lectoral  and  on  tnlge  of  ojiercle;  iH'hind  this  a  large  qiiadratf  pure  white 
area  extemling  t/i  tip  of  p^ol^ral;  a  few  scales  in  golden  area  with  bright  violet  markings;  head  shadeil 
with  violet,  a  bright  violet  atri)>e  downward  froni  eye  to  behind  angle  of  mouth;  a  hniale  bluck  area 
shaded  with  red  just  below  front  of  soft  dorsal;  spinous  dorsid  violet-gray;  eilged  with  reitdi-nh;  soft 
dorsal  golden,  with  violet  vermlcnlations  at  liaM,  iln  eitge  orange;  ansl  goldeii,  witli  bluish  vermicuta- 
tiuns;  caudal  similar,  with  the  bluish  markingo;  ]iei'l<>ral  faintly  redilish;  ventrals  ilirty  white. 

One  of  the  n>types,  a  male  (Held  No.  0:i;i7:lj,  agreeil  in  life  coloration  with  the  ty[>e  exi-ept  that 
behind  the  opercle  is  a  golden  area  with   the  bright  violet  stripes  across  anterior  basal  part;  behind 
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thiia  Urg«  milk-while  patch  l)eyond  tip  of  pei-ttirai;  a  vkilt;t  bunler  around  the  white,  blackish  above 
the  yellow. 

Color  in  alcohol,  dirty  yellowieh  white,  ilusky  al>ove;  bead  with  Buiue  purplish  reflet.'tions;  a  thin 
purplixh  line  downward  from  anterior  e<lf^  or  orbit  to  tip  of  maxillary,  a  similar  but  lege  distinct  line, 
from  humeral  revion  downward  to  Bubo[>ercle;  a  yellowish  white  bliitt^h  on  side  above  base  of  pectoral, 
in  the  l>aw  ol  whii-h  are  2  or  3  small  purplish  spots;  a  large  while  area  on  miilille  of  Hide  under  and 
above  tip  of  pectoral,  iieparatecl  from  the  yellowish  bloti'h  liy  purplish  brown  on  2  or  3  males;  a  black 
spot  covering  the  lai^^r  part  of  3  scalen  on  side  above  lal*ral  line  under  base  of  first  3  dorsal  rays,  back 
at  base  of  last  domul  rays  Honiewhat  dusky;  anterior  portion  of  dorsal  fin  dusky  olivaceous,  soft  dorsal, 
anal  and  cau<lal  jiale  yellowish  crotipeit  by  narrow,  wavy,  pale  purplish  lines;  ventrals  and  pectoral 
plain  yellowish  while. 

A  handsome  fish,  rather  toninion  aluMt  Honolulu.  The  type  and  5  cotypes,  all  from  Honolulu, 
range  from  6.5  to 9. 75  inches  in  leuf^h. 

Xgrichaf  niivUaliii  Jurtiait  &  Eicrmatm.  Bull.  ['.  ij.  Fluh  rumm.,  XXII.  IMi  |Aphl  11,1903),  IH,  Honolulu  (lype.Na 
MMe.  V.  S.  N'*t.  Miu.). 

Family  LXX.     SCARID*. 

BiHly  oblong,  moderately  compreiwt-d,  covered  with  large  cycloid  fvales  as  in  the  lAibridte;  mouth 
moderate,  terminal;  ti-eth  in  tlie  jaws  more  or  lens  cuale^cenl,  at  least  at  the  base;  lower  pharyngeals 
much  enlarged,  united  in  a  eoncaveorspoon-shapedlHMly,  their  teeth  lmiadef!t  transversely  and  truncate, 
arrangeil  in  mosaic;  dorsal  continuous,  its  formula  usually  ix,  10;  anal  ii,  9;  23  to  £5  scales  in  the 
lateral  line;  vertebne  about  11 -|  14=25;  sexes  similarly  colored,  and  the  coloration  almost  always 
brilliant;  tin  ra>-s  essentially  the  same  throughout  the  group,  and  the  s(|uamation  varying  little  except 
on  the  head. 

Herbivorous  tisheH  of  the  tropical  seae,  often  of  large  size,  especially  abundant  about  loral  reefs. 
Little  valuol  b-i  (oihI  in  America,  the  flesh  Iwing  soft  ami  pasty;  but  highly  prized  among  the  natives 
of  Ihe  Hawaiian  Islands,  especially  when  eaten  raw.  The  species  in  the  various  genera  are  very 
i*lo!tely  related,  t)eiiig  distinguished  chiefly  by  the  coloration  and  the  dentition,  both  series  of  charac- 
ter* lieing  highly  s|)ecialized. 

u.  Lanvr  pliaryiiKwl  bnwiler  than  lonR,  RHKith  or  basln-nliapvil ;  Rlll-membrsnes  broadi)-  Joined  In  the  Islhmujt,  Dol 
lormlng  a  told  oniw  It;  iKlrml  line  duboonilnuoiin;  m-alwi  Hbciut  lii-sil  ft*  anil  laigf .  Oicw  on  chwk  In  one  row; 
lower  law  projwiing:  leelh  whitish  or  nwy. 
b,  Terth  In  »ch  jaw  In  3  ur  4  wrleg,  all  Imbricated  in  quinciitix  order  on  th«  denial  plale,  lu  uhlrh  Ihey  Hre  adnste 
by  Ibe  posterlur  tat'e;  enlting  edge  of  each  jnw  (onned  by  teelh. 

c.  Doisali-piriisHeiible;  leelh  more  or  UwUIMinct,  al  least  anteriorly C'niotonim.  p,  3S8 

rv.  Doisa!  splnw  sIfiT .Snirirffa.  p,S« 

aa.  Lower  pharyngeal  upoon-Bhaped,  mnch  longer  than  broad;  teelh  ol  jawa  fully  eoaleseed.  eaoh  JaB  dii'lded  by  a 
dbillnct  median  KUlure:  gill- mem bmnes  lormlng  a  told  Hcros>  the  luthmiu;  doRial  epines  flexible;  lateral  line 
interrupted  behind,  beginning  again  lower  down  on  the  pedunele  of  Ihe  tail;  wales  about  the  head  rather  numer- 
oun.  those  on  cbeeks  In  two  or  more  svrien. 

d.  Teeth  pale,  rosy  or  greenisti Calliivdun,  n.  311, 

dd.  Teeth  deep  blue fttucfowaru.,  p,  J58 

0«iini  16t.  CUOTOKns  Qilbart 

Teeth  distinct,  equal,  iinbricate<l  in  n^^lar  oblique  rows  in  both  jawe,  wholly  coucealing  the 
dental  plates,  to  the  anterior  edge  of  which  they  are  affixed;  cutting  edge  of  each  jaw  formed  by  the 
outer  teeth,  the  dental  plate  not  reaching  the  edge,  and  visible  only  from  within;  lipe  double  for  a 
short  distance  only;  scales  of  cheek  in  1  row;  lateral  line  ccmtiniious;  base  of  dorsal  and  anal  with 
scaly  sheaths;  dorsal  spines  9,  soft  and  flexible;  gill-membranes  broadly  joi.ied  to  isthmus. 

La)^  spe4'ie«  of  the  Pacific,  allied  to  CryplotoiHiiii,  but  differing  in  the  arrangement  of  the  teeth. 

Oaldomui  ailt>ert,  froe.  U.  S.  Nat.  MuB.  WOO,  70  {icnodon]. 
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n.  i]eii«ral  color  oC  body  and  llnsblnv;  aliimtK  iiarrow  whiU'  lini^  rHdimiiiK  (rom  Ihvvjv Irradiani,  p.  339 

aa.  <T«itriLl  color  of  body  and  fiiin  gmylnh  ur  hniwniKh. 

b.  Hpinousduraal  wilhoulblarkapoLbetwei^nltRiliLiiiliiH-iiiKl  K|iliie ryrlHrut.  p.  UO 

U.  Spinous  durwl  wllh  a  dlntllir't  black  spot  belwepn  firxt  and  necond  uplni'!'. 

c.  SWe  w'lmewhat  inouled  wllh  ItjilittT  but  withiiul  dl«Unrln|">laor  specln «inJW«m«,  p.Wl 

n.  SldeBbovelalerHlUnewithawrleBofabniit  Sruundlsh  whltexpatnaBlBiVraspiipll:  xlde  below  latvnlllne  wllh 
about  10  or  IS  lartce  round  while  spotH;  nuiacroiu  smaller  gpoU  mid  IrreRuIar  markings  «rattered  anuing  ihow. 

aiyderi,  p.  M2 

268.  Calotomus  irradiauB  Jenkins.     Fig.  1-13.  , 

Head  3.25  in  length;  depth  2.5;  eye  G.75  in  iieail;  Hiiout  2.5;  preorbilal  :i.a\  iuterorbital  4;  D.  ix, 
10;  A.  Ill,  9;  P.  12;  stules  2-25-5. 

Bo<ty  uhort,  deep  and  orinpreaseil;  ilunui I  outline  Htrungly  urcheil  from  tip  of  Miout  to  origin  of 
doriial  lin,  filightly  depressed  in  front  of  eypR,  them*  in  a  long,  low  curve  lo  bane  iif  i-audal  peduncle; 
ventral  outline  similarly  convex;  least  depth  of  caudal  peduncle  2  In  head;  head  short  and  deep,  a 
little  deeper  tlian  long;  snout  short,  preorbital  ilt^ji,  not  much  oblti|ue;  iiuinth  small,  the  gape  not 
nearly  reaching  front  of  orbit,  erarcely  obliijue,  lying  in  axis  of  body;  lower  jaw  slightly  included; 
upper  jaw  witli  3.  aeries  of  strong  imbricated  but  diHtin<-t  teeth  in  front,  the  posterior  1  or  2  on  each 
side  remote,  recurved  and  canine-like;  lower  jaw  in  front  with  about  4  ur  5  series  of  teeth  similar 


Fiu.  U3.—Calulomia  irradiant  ieakiaf.  Irom  Ihf  lype, 

to  thoee  in  upper  jaw;  upper  lip  double  only  on  the  sides  covering  aliout  half  the  teeth,  lower  lip  not 
double;  eye  small,  high  up;  interorbital  rather  narrow,  convex. 

Doraal  spines  soft  and  flexible,  their  length  about  3.25  in  head;  »>ft  donal  soniewlmt  higher,  rays 
about  2.3  in  head;  anal  similar  to  soft  clorsal,  tlie  rays  equally  high;  (-.audal  lunate,  the  hibes  produced, 
the  upper  one  the  longer,  about  1.3  in  heail;  in  some  examples  the  caudal  is  more  nearly  truncate; 
ventrals  short,  their  tips  reaching  scarcely  halfway  to  origin  of  anal;  pei'toral  broad,  tree eilge slightly 
convex,  the  fin  rea<'liing  slightly  beyond  tips  of  ventralii.  length  aliout  1 .5  in  head. 

Scales  large,  lirm,  the  edges  thin  and  flexible;  4  scales  on  median  line  in  fnmt  of  dorsal  fin;  a 
eheatb  of  modified  scales  along  luiBe  of  dor»uil,  a  similar  but  lower  sheath  along  bnse  of  anal  a  single 
TOW  of  5  large  scales  on  cheek,  2  rows  of  large  scales  oil  opercle. 

Color  in  life,  body  and  litis  blue;  heait,  chin,  and  throat  bright  blue  marked  with  pink  in  about 
8  bands  radiating  from  eye  and  a  number  of  ttandti  and  irregular  figures  on  snout  face  and  iHiiput  a 
few  small  spots  on  chin;,  of  the  pink  bands  radiating  from  eye,  2  reach  region  of  angle  of  mouth 
2  join  the  irregular  markings  on  lace  and  occiput,  and  4  radiule  over  (he  region  of  t  heek  and 
behind  eye;  a  vertical  bar  of  pink   on  each  «'ale,  in  Nome  regions  parth  c<inceale<l  bi  overlapping 
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scaler;  vertiral  liiiHbriitlit  blue  with  reticiilatii>n»i  ami  Hpols  of  jiink;  vrntralH  blue;  |iei'U)ralH  blu<^,  olive, 
anil  (link,  foiiieliTiieM  niiotlt^l  wiUi  iitive-^nH'ti  ami  iiI^^hI  with  whili;. 

Color  ill  ii|iiritn,  |iale  yelloiviwh  or  bliii!<h-f:rei>ii,  tlu'  iKipes  of  the  f»oalen  ilarker,  the  eUg^  bluish- 
white;  top  of  heail  dark,  venniriilatiil  with  brownish  ami  tjrcemsh;  I'iile  of  head  light  bluixh^reeti, 
alKiiit  H  narrow  whitf  lined  railiatinK  fniin  eyi>,  one  Torward  ami  downward  lowanl  kiiouI,  anothtr  lo 
allele  of  mouth,  a  thirrl  downward  acruiw  jireorbital  and  ju^t  alxive  angle  of  month  l)emlinf(  forwani 
and  i-oniiectinKwith  m-coml,  next  downwanl  and  Iwckwanl  t<iward  edip'  of  prvopercle,  the  next  back- 
wanl  from  eye  and  rurveil  Hlijrfitly  npttar.!  ami  tlie  nnnaininji  3  ujiwanl  anil  backwanl  from  eye; 
•  wde  of  najH'  and  downwanl  to  oiii'n-le  with  a%-w  Hinall  white  H[>oli<:  under|iartH  of  head  rlrh  bluiali- 
jtrei-n;  domal  htoli-heil  and  barred  with  whilich,  ^reen  and  blue;  raudal  with  irreKiilar  oniwhara  of 
whilinli  anil  bhiifh  {>n>en,  the  miter  rayMtireen,  the  lip  of  the  lin  narrowly  liunlered  with  white;  diutal 
end  of  eauilal  |>eduni'le  l)rii;h(er  ^reen;  anal  purjdiMh  and  itn-eniiih,  with  irretrdar  ret ii-u latin);  white 
arean  near  Iwuie;  venlralx  ]i)rht  dusky,  si'arcely  liarreil;  jiei'toral  dusky  gree^li^'h,  darker  iit  Imwo  and  in 
axil,  iwler  on  disitid  jiorlion.  In  Home  exam|ilef  the  jn'neral  eciW  i»  cimiiiderably  darker  brownish 
and  th>'  finK  are  nnich  darker. 

This  siHiief  is  known  only  fnmi  Jlonohdu,  from  whli-li  jilaia-  we  have  examineil  H  HjiecJinens  14 
lo  20  im-hes  li>ii):. 

•  ■ab^amut  irnfliaut  Ji-nliln-.  Billl.  V.  S.  Fisli  rcinim.,  XIX,  I'm  (Ailft.  :t(l.  IBUOI.  .W,  Hg.  1.'..  Honolulu  (Ty|«,  No.  liUi. 
SlHnlcinl  fiilv.    T'lll.  o.  1".  Jc■llLUl^<l;  Ji^nliliiB,  n|p.  ,-U..  XXll.  IWrJ  iii.'|i[.  2!.  ]W«i,  JH7  (Himcilulii), 

269.  Calotomus  cyclurus  Jenkins.     Fi^-  144. 
Head  ;(.l   in  lenfjlh;  depth  2..i;  eye  5.7  in  heaii;  snont  2.2;  interorhilal  4.2;  I),   ix,  U;  A.   i,  II; 

Bikjy  somewhat  elonpile,  iimiprest^i,  dorsal  outline  ritfinjt  in  a  ^ntly  sloping,  nearly  straight  line 
to  origin  of  doraal,  fruni  Ihis  point  descending  in  nearly  a  xtraiicht  line  to  caudal  |iedunele;  ventral 


outline  about  evenly  mnvex;  bead  a  lillle  lonjiier  Iban  deep;  snont  long,  bluntly  ranii-  mouth 
large,  horizontal,  al>oiit  in  the  axis  of  IxMly;  lips  thin,  double  for  alnut  two-thirds  the  side,  the 
lower  double  only  a  short  distance;  lower  jaw  just  induded;  inlenirbital  slightly  convex,  considerably 
hrimder  than  eye;  least  height  of  eundal  peihinile  a  little  les^ii  than  half  head. 

lloreal  spines  flexllde,  rather  high,  nearly  half  bead;  soft  dorsal  2  in  heail;  anal  similar  but  less 
high,  longest  ray  2.;j  in  head;  caudal  roundeil.  no  niys  produced;  ventrals  1.5  in  head,  reaching  half- 
way lo  base  of  third  soft  anal  ray;  pectoral  broad,  its  top  reaching  to  or  slightly  past  vertical  through 
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tip  of  ventral,  ite  length  1.4  in  head  (in  tlie  type  there  are  12  rays  on  right  side  and  9  on  left,  which  ix 
doubtless  a  deformity);  distftl  border  convex  (on  left  side);  oriRins  ot  dorral,  pertoralH,  and  ventral 
about  in  Hame  vertical. 

Scales  iarjie,  firm,  those  on  breast  not  reiluceii,  (hose  at  base  of  dorgal  hanlly  formlnn  sheath,  no 
Bheath  at  base  of  anal;  large  s<«les  on  upper  and  posterior  portion  of  the  opercle,  1  row  of  about 
7  ecalvs  below  and  l)ebind  the  edge,  remainder  of  hend  nakcl;  lateral  line  complete,  portion  to  the 
head  parallel  tothedorsal  outline,  Mtraight  portion  iK^nnin^  l>eluw  Inse  of  fourth  from  la^t  soft  domal 
ray;  2  or  3  supernumerary  ecales,  with  tuheit,  exteudln^  from  u|i[ier  jxiKion  on  the  row  just  alHive 
straiglit  portion,  tulNv  much  branched,  the  branching  covering  well  the  e:cpofH'd  jiortiim  of  Ihe 
scale;  teeth  in  aiiterior  portion  of  jaws  distinct,  [winteit,  imbricatc<l  in  several  series,  2  jiosterior 
<anini-s;  lateral  ti-eth  in  upper  jaw  small,  ilistinct,  in  a  iringle  si-ries;  lateral  teeth  in  lower  jaw  larjtc,  in 
a  single  scries;  2  conical  teeth  within  the  outer  teeth  at  symphysis  of  upper  jaw,  other  small  tei'th 
within  the  outer  ones  on  sides  of  iipi>er  jau . 

Color  in  alcohol,  heail  and  Ixsly  a  uniform  brown  uith  Mime  indications  of  doti>  of  lighter  on 
sonie  of  the  scales,  an<l  a  wide  niar^nn'  on  the  jmifterior  tH)rder,  each  :H»le  shuwitiK  paler  than  the  base; 
dorsal  fin  brown  with  faint  traces  of  motthngs,  no  dark  s[>ot  on  anterior  portion  or  darker  niarpn; 
anal  darker  brown  witJi  less  evident  motthngs,  anil  no  darker  margin;  cauilul  much  jialer  than  Isxly, 
upper  and  diftal  edgia  brown;  ventral  with  iH(li<»tions  of  brown  clouding;  pectoral  |«le,  without 
markings  except  that  the  base  is  dark  brown;  no  markings  on  heail  except  that  top  of  head  and 
isthmus  are  darker  than  sides  of  head.  Description  is  based  on  a  single  siieci men  !.'>  inches  long  to  tip 
of  rauilal,  obtained  at  Honolulu  by  the  AltnrlmM,  IKtMi. 

This  spe^'ies  appears  to  be  similar  to  SfiniKiiiHiililfiiii(<'allijo<hii  Miii'j/ifMnw  Cuvier  &  Valenciennes, 
Hist.  Nat.  Poiss.,  Vol.  XIV),  a  small  sjiecies  first  deacribeil,  very  imperfectly,  from  the  island  of 
Waigiu.  A  speiinien  from  this  island  has  been  i<lentilie<l  by  Rleeker  as  Cuvier  A  Valenciennes' s 
species,  which  he  designates  as  Calhiodon  fi>inideii»  and  of  which  he  gives  a  full  descn|itton  and  a 
figure.  The  prenent  species  differs  from  Bleeker's  dcst^ription  in  the  dorsal  outline,  in  its  greater  depth, 
much  smaller  eye,  longer  snout,  anil  much  longer  ventral,  in  not  having  scales  on  the  lower  limb  of  the 
opercle  and  in  having  the  base  of  the  anal  dark.  Dr.  Bleeker  had  many  (72)  si>eciniens,  anil  found 
C.  rpiitidemi  of  a  limited  range  in  distribution. 

Honolulu;  only  the  type  known. 

QUolom<fcii>iiru,<JKn]ctii»,Ba\}.V.S.  Fi«h  Comm.,  XXil,  IIWJ  (Sept.  K,  lU0a),)6S,  Hr. '.M,  Honolulu  |Type,  No.  flOWH.  V.f. 
N.  M.Cull.  Albalniw.  ISOOj. 

270.  Calotomus  sandvicensis  (Cuvier  A  Valenciennes).     "  J'tfiiukuiinhii." 

Head  3.3  in  length;  detitli2.5;  eye  6.4  in  heail;  snout  2.5;  preorliital  4;  interorbital  4;  I>,  .v,  11; 
A.  II,  »:  stales  2-24-5. 

Body  short,  deep  and  compressed;  dorsal  and  ventral  outliiu's  alsiut  eijually  convex,  ilorsal  rising 
in  a  gentle  curve  from  tip  of  snout  to  origin  of  dorsal  Dn,  then  in  a  long  lower  curve  to  liase  of  caiiilal 
peduncle;  bead  rather  short;  snout  short,  bluntly  <.-onic;  mouth  small,  in  axis  of  'boily,  the  lower  jaw 
slightly  included,  each  jaw  proviiltil  anteriorly  with  a1>out  3  irregular  series  of  distinct  imbricated 
ioi'isor-like  teeth;  up|ier  jaw  with  2  strong  Inckwanlly  directeil  canines  on  the  side,  lower  jaw  with 
a  single  series  of  small  close-set  tei'th  on  the  side;  ej^e  small,  high  up,  the  preorbilal  rather  wide; 
interorbital  high,  convex;  I'aUdal  pe<lunele  moderately  ileep,  about  2  in  head. 

Scales  very  large  and  thin;  lateral  line  with  a  slight  jog  under  liase  of  last  dorsal  ray,  the  pores 
numerously  brancheil;  a  single  row  of  4  si'ales  on  cheek,  and  4  scales  on  anterior  jHirtion  of  ofiercle. 

Dorsal  spines  soft  and  flexible,  their  length  scarcely  eijualing  that  of  snout;  last  dorsal  rays  some- 
what elevateil,  their  length  nearly  half  that  of  head;  anal  similar  to  soft  dorsal,  its  rays  ei]iially  long; 
ivudal  somewhat  lunat*-,  the  up|H'r  lol)e  usually  the  longer,  about  1.2  in  head;  ventrals  short,  reaching 
half  way  to  origin  of  anal;  pectoral  broad,  the  frt-e  eilge  convex,  the  upper  rays  aljout  1.4  in  heail. 
Description  ImstHl  chiefly  upon  specimen  So,  05H46. 

Color  ill  life  (No.  0336K),  mottled  gray  and  brown,  scarcely  reildish  below;  spinous  dorsal  with  a 
black  spot  on  niembrani'  lietween  lirst  and  seiimil  spines,  a  faint  reildisli  strljie  along  liase,  and  another 
■long  edge  of  dorsal  fin;  sijft  dorsal  with  pule  reticulations  around  faint  dark  s]>ota;  caudal  still  more 
bintly  mottled  and  with  white  edge,  a  blackish  line  liefure  it;  anu  mottleil  brown  with  reddish  shade 
at  base  and  tip;  pectoral  yellowish,  the  base  dusky;  ventrals  mottled  dusky  gray. 
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Another  xpei^imen  (No.  03452)  hiul,  in  li[e,  the  tfeneral  color  brown  an<l  oHve  with  reddish  along 
ventral  purtionn  of  hnly  and  head;  each  wale  with  a  group  of  irregularly -a  haped  gray  dots;  doreal 
more  olive,  with  reticulations  of  gray;  black  dorsal  spot  laint  or  obeolet*;  large  dark  blotch  over  distal 
hall  of  laxt  5  raya  of  soft  dontal  interrupted  by  gray  ppots;  candal  reddish  olive,  crossed  by  irregular 
bands  of  gray;  anal  with  reddish  dark  uiottlings  at  bane,  with  gray  markings;  ventrals  reddish  with 
gray  markings;  pectoral  membranes  tranHparent,  the  rays  reddish  olive;  hea<l  colored  like  the  body; 
under  surfa(«  of  peclomi  at  base  black. 

Color  in  alcohol  (No.  033lW)  dull  grayish  or  olivacpous on  head  and  body,  somewhat  mottled  with 
paler  anil  darker  brown,  under  |iarl«  grayish;  side  wilhout  distinct  sp'its  or  specks;  dorsal  and  anal 
.  blackish,  with  faint  inarblings  of  lighter;  caudal  obscurely  barred  with  light  an<l  darker,  the  edge 
narrowly  while;  pectoral  blackish  at  ImH-,  distally  pale;  ventrals  dusky. 

The  numerous  examples  whow  cousiderable  variation  in  p<ilor  in  spirita,  chiefly  with  reference  to 
the  marbling  of  the  dorsal  and  caudal  tins.  In  many  examples  the  mottling  of  these  fins  is  quite  dis- 
tinct, while  in  others  it  is  scan-ely  evident;  some  examples  show  all  gradations  between  these  two. 
The  sides  of  IxHly  anil  head  also  are  varioualy  niottltil  gray.  In  some  examples  the  Iiody  is  very  dark 
brown,  the  vertical  Hnti  almost  black,  and  the  pectoral  black  on  its  basal  half. 

The  origiiiial  descriptiou  of  OiUnnilun  mudrireiaii'  by  Cuvier  and  ValencienncH,  as  well  ai«  a  rede- 
scriplion  by  Valenciennes,  is  very  incomplete',  an<l  exi'ept  for  the  agreement  in  locality  we  would 
hesitate  to  coiieider  ours  the  same  species.  This  fact,  however,  makes  tbe  identification  entirely 
reasonable. 

The  species  is  very  common  in  the  market  at  Honoluin,  from  which  place.we  have  24  specimens. 
We  have  none  from  Hilo,  but  have  3  from  Kailua.    The  length  ranges  from  h  lo  14.75  inches. 

flatlyodon  HTn<frin«>u<  Cuvkr  ti  VslenuienncH.  Hlxt.  Mat.  Pciiw,.  XIV.  ■{«,.  IS39.  Sundwic 


971.   Calotomua  anyderi  Jenkins.     Fig,  145. 

'     Head  3.2  in  length;  depth  2.6;  eye  5.6  in  bead;  snout  2.H;  preorbital  4.7;  interorbital  4;  D.  ix, 
10;  A.  HI,  10;  P.  12;  scales  2-25-«. 

Body  short,  deep,  and  much  compressed;  dorsal  outline  rather  straight  from  tip  of  snout  to  nape, 
from  which  point  it  is  gently  convex  to  origin  of  dorsal,  thence  in  a  long,  low  curve  to  base  of  caudal 
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peduncle;  ventral  outline  rather  evenly  convex;  head  shoK,  as  deep  as  long;  enout  bin ntly  conic,  lower 
jaw  slightly  included;  mouth  small,  in  axis  of  1)ody;  teeth  in  front  of  eaeh  jaw  free,  convex,  incisor- 
like, in  2  or  3  rows;  upper  jaw  with  2  moderately  strong,  recurved  canines,  innide  and  poflerior  to 
which  is  a  row  of  close-pet  smaller  teeth;  side  of  lower  jaw  with  overlapping  series  of  roun<led  incisor- 
like  teeth;  preorbital  oblique,  moderately  deep;  eye  small,  high  up;  interorbitiil  broad,  low,  convex; 
(-audal  peduncle  2  in  head. 

Scales  large,  thin,  adherent,  the  free  edges  membranous;  4  scales  on  median  line  in  front  of  dorsal; 
pheek  with  a  single  row  of  4  males;  opercle  with  2  rows  of  large  scales,  3  s<'ales  on  the  lower  limb; 
lateral  line  complete,  decurved  under  baxe  of  last  dorsal  ray,  where  there  is  usnally  one  or  more 
supernumerary  pore«;  pores  of  lateral  line  numerously  and  widely  hrancheil,  the  hranchfs  varying 
from  4  or  5  to  12  or  more. 

Dorsal  spines  soft  and  flexible,  the  longest  almnt  ei)ualing  snout;  s<ift  dorsal  nmiewhat  elevated, 
the  longest  rays  e(iua!ing  distance  from  tip  of  snout  to  pupil;  anal  similar  to  soft  dorsal;  candal  some* 
what  Innate,  the  upper  lol>e  the  longer,  about  1.8  in  heail;  ventral  short,  reat-hing  barely  half  way  lo 
origin  of  anal;  )iectoral  broad,  re,aching  past  ti|is  of  ventrals,  its  length  1.3  In  head. 

Color  in  alcohol,  dirty  yellowish  brown  on  head  and  body,  marbled  with  light  and  darker;  side 
above  lateral  line  with  a  series  of  about  5  roundish  white  spots  as  large  as  pupil,  an<l  nunierbus  smaller 
irr«^lar,  less  distinct  white  spots;  side  IkIow  lateral  hne  with  about  10  or  12  large  rounded  while 
spots  an<l  numerous  small  white  specks  and  irregnlar  markings,  these  especially  distinct  in  pectoral 
r^on;  head  with  similar  white  specks  and  markings;  dorsal  fin  brown  with  irregular  paler  spots; 
membrane  between  first  and  second  doraal  gpines  black;  Hott  dorsal  with  a  large  brownish  blaek  spot 
at  base  of  last  5  or  6  rays;  anal  similar  to  soft  dorsal,  blotches  not  so  distinct;  a  series  of  black  blotches 
at  bases  of  rays,  the  one  on  last  ray  larger  than  otherv,  covering  base  of  last  membrane;  ventrals 
brownish,  dusky  at  tip,  a  paler  interspace;  |ieetoral  dusky,  dark  at  base  and  in  axil,  pale  on  tip. 

The  only  specimen  known  is  the  type  No.  50850,  10.5  inches  long,  obtained  at  Honolulu  in  1889. 
XXII,  1»2  (Hept.  n.  IKS),  «7,  Bg.  'ifi,  HodoIuIu  (Type,  No,  hOtOO. 

Oanu  169.  8CABIDSA  JenUiu. 

Jaws  subegual,  the  lower  barely  included;  gill-membranes  broadly  joined  to  the  isthmus,  and  not 
forming  a  fold  acroes  it;  upper  lip  double  for  only  about  half  ils  length;  lateral  tine  continuous;  1 
row  of  scales  on  the  cheek;  teeth  while,  disthiH  in  anterior  portion  of  each  jaw,  in  more  than  1 
series  irregiilarly  imbricated;  lateral  teeth  in  up|>er  jaw  small,  in  a  single  series,  the  lips  tree,  the 
hoses  I'oaleHced;  lateral  leeth  in  lower  jaw  lai^e,  distinct,  Imt  cloee-set,  in  a  single  series;  posterior 
canines  present;  dorsal  spines  pungent. 

This  genus  is  related  to  Ualoloiniit  in  the  character  of  the  teeth,  but  differs  from  it  in  having  stiff, 
pungent  dor»ial  spines,  in  this  agreeing  with  Sjiarifonia.  From  Sc<irkliUis»  Bleeker  it  differs  in  having 
pungent  spines,  in  having  the  upper  lip  donble  for  only  a  portion  of  ils  length,  and  in  the  distinct 
teeth.  From  CallgodoniichlkiiK  Bleeker  it  is  distinguished  by  the  included  lower  jaw  and  the  distini't 
teeth  in  upper  jaw.    Two  species  known. 

.•imrirfm  JenklnK.  Bull,  r,  S.  FIjh  Comni..  XXil,  IVfi  (Sept.  23,  1903),  J6S  (loaarrAa). 
a,  A  (Ml  ond  CI 


373.   Scoridea  zonarclia  Jenkins.     Fig.  I4lt. 

Head  3  in  length;  depth  2.70;  eye  3.7  in  head;  snout  '2.6;  mandible  3.7;  iiiterorbital  5;  preorbital 
.">.(>;   D.  [X,  9;  A.  ii,  9;  P.  12;  scales  2-24^5,  1»  tul)eH  liefore  the  bend. 

Bixly  compressed,  the  dorsal  outline  more  convex  than  the  ventral,  the  highest  portion  at  third 
dorsal  spine;  head  nearly  as  deep  as  long;  mouth  horizontal,  in  axis  of  l>oily;  li|is  thin,  the  upper 
double  for  only  a  part  of  its  length,  the  lower  double  for  only  a  short  distani-e;  lips  (;<ivering  only 
Imuks  of  teeth;  eye  moderate,  ils  lower  l>onler  above  axis  of  body;  interorbital  somewhat  narrower 
than  eye,  slightly  convex;  caudal  peiluncle  2,ft  in  head. 

Jaws  snbe<)ual,  the  lower  slightly  included ;  teeth  white,  distinct  on  anterior  portion  of  each  jaw 
and  in  more  than  1  series,  irregularly  imbricate<i;  lateral  teeth  in  upper  jaw  small,  in  a  single  series, 
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outer  ejclremitics  free,  tln'  bases  roalesH'pd;  Interal  teeth  in  lower  jaw  large,  didtinct,  in  a  single  series, 
crowHeil  at  liase;  2  pusterior  leelh  on  one  anil  oni;  on  the  other  Hide  of  tipper  jaw  eanlne-like  ami 
turned  liai'bward. 

Domal  spinen  ptinfn^nt,  about  2. 1  in  head;  soft  don>n1  K]i)i;htly  higher;  ana)  tiimilar  to  soft  dorsal, 
but  lower;  caudal  tninoate  or  i>lightly  rounded;  pectoral  1.6  in  head;  reaching  slightly  beyond  tipe  o( 
ventrals;  origins  ot  clorsal,  ivw-toral,  and  ventrals  in  same  vertical  line. 

ii>caleH  large,  lirni,  thin,  those  on  naiH'  and  breast  not  rednceil;  3  scales  on  median  line  in  front  of 
dorsal;  I  row  of  3  scaliw  on  I'heek;  large  scales  on  npper  and  pwlerior  part  of  opercle,  1  scale  showing 
on  lower  limb;  rest  of  heail  nnked;  a  sheath  cif  si'aleH  at  base  of  dorsal,  none  at  bane  of  anal;  lateral 
line  complete,  the  tiiljes  much  lirancheil. 

Color  iu  alcohol,  gi-iieral  ground-color  of  l«Hly  and  fine,  except  pectoral,  light  brown,  with 
IS  stattere<l  darker  reddish  brown  sjiots,  of  indistini-t  outline,  about  siie  of  pupil,  these  spots 


Fiu.  IWi,— .'vvir;cl.n:ininrcAaJenkinii;  tnnu  the  tj-pe. 

on  body  corresponding  with  the  rciwsof  scales,  and  showing  within  their  area  small  lighter  specks; 
dorsal  light  brown  with  alxjut  2  or  3  cross  series  of  large  darker  brown  spots,  edge  of  fln 
blackish;  anal  and  caudal  similar  to  dorsal;  ventrals  niottleil  but  lighter;  pectoral  pale,  dusky  at  taaae. 
Known  only  from  3  specimens  obtained  by  Dr.  Jenkins  at  Honoluhi,  in  1S89,  the  length  of  these 
being  from  4  to  5.75  inches. 
SnxTMta  tcmarrta  Jcnilnf.  Bull.  i:.  S.  Fish  romin.,  XXII,  1802  (Sept. 23, 19031, l«t.  Honolulu  (ijpe.Ko.  608!il,  U.S.  N.M.). 

S73.     Scorideabolia  Jenkins.     Fig.  14T. 

Head  S.S.S  in  length;  depth  2.4;  eye  5  in  heail;  siiont  2.9;  preorbilal  4;  interorbital  4.3;  scales 
2-24-5;  D.  ix,  10;  A.  ii,9;  P.  12. 

Body  short,  deep,  and  compressed;  dornal  outline  regidarly  and  evenly  archeil  from  tip  of  snout 
to  caudal  petluncle,  somewhat  straight er  from  tip  of  snout  to. origin  of  dorsal  fin,  there  Iteing  no  angle 
at  the  last-mentionml  point;  ventral  outline  evenly  convex;  heaii  short  and  deep;  mout  short;  mouth 
moderate,  about  horizontal,  in  Hue  with  axis  of  IwKiy,  the  gaj>e  reaching  inwt  verlical  from  nostril; 
lower  jaw  included,  each  jaw  with  2  irregular  rows  ot  teeth;  teeth  in  anterior  portion  of  each  jaw 
distinct,  iiLLl.ricate.1  in  2  irn'giilar  seriiw;  upper  jaw  with  2  posterior  canines  direcUil  liackwanl,  lateral 
teeth  of  ujjper  jaw  dixtincl,  Hinall,  and  in  a  single  Herkv.  each  side  ot  lower  jaw  with  alsmt  5  distinct 
blunt  incisor-like  teeth  In  a  cingle  series;  no  teeth  inside  ot  front  series  of  upper  jaw;  preorbJtal  and 
interorbital  ralher  narn>w,  the  latter  little  convex,  s.>nie what  concave  anteriorly;  doreal  spines  stiff 
and  pungent,  length  of  longest  about  ti|ual  to  hhouI;  soft  dorsal  somewhat  elevated,  longest  ray  2,1  in 
bead;  anal  similar  to  soft  dorsal,  sliRlitly  lower:  csudal  ruiinde*!,  1,6  in  head;  ventrals  short,  their 
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tips  reaching  warcely  halt  way  to  origin  of  anal;  pectoral  nhort,  fre*  edge  roiindal,  Its  length  a  little 
grealer  than  that  ot  ventrals. 

Scales  large;  lateral  line  conllniioua  from  upper  enii  of  pH-opening  to  posterior  end  of  dorsal  fin, 
where  it  curves  downward  2  rows,  continuing  to  bap©  of  caudal  tin;  tubes  of  lateral  line  numeroufty 
and  widely  branched,  the  liranches  4  to  6  or  7  in  niiinher,  a  few  adilitional  tubes  at  the  bend  of  lateral 
line;  one  series  of  abont  4  acalea  on  cheek  between  which  and  eye  are  several  long  tubes;  opercle  with 
a  series  o(  large  scalee  on  basal  portion;  4  wales  on  me<]ian  line  in  front  of  domal  tin. 

Color  in  spirits,  dirty  rnsty  brown,  puler  below,  upper  part  of  siile  above  lateral  line  with  a  aeriea 
of  about  6  roundish  whitifh  8pot«  laryer  than  pnpil;  a  similar  series  of  about  4  spots  on  (irst  row  of 
walea  below   lateral  line;  lower  jiart  of  BJiie  with  2  or  more  Himilar  s|>ots;  side  of  heail  and  boily 


Fm.  H".— .'irnri'froftafin  Jenklnn;  Irooi  (tie  type. 

with  a  few  scattered,  smaller,  less  distini-t  whitish  spots;  dorsal  fin  indiwtinctly  mottled  with  light  and 
brownish;  membrane  Ijetween  firvt  ami  second  spines  blai-kish  at  (he  center;  anal  and  caudal  rather 
nniformly  plain  pale  brownish  without  distinct  innrkings;  |>ei'toral  and  ventrals  lighter  brownish; 
liane  of  pectoral  darker  brown. 

This  species  differs  from  Sciritlea  iviinrrhii  in  the  greater  depth  of  bo<ly,  the  much  greater  distance 
between  tips  of  ventrals  and  origin  of  anal,  the  greater  distinctne>«  of  the  while  spots  on  bofly,  the  less 
distinct  mottling  of  the  dorral  fin,  and  the  entire  absence  nt  motllings  on  anal  and  caudal. 

The  only  specimen  known  is  the  type,  No.  50852,  U.  S.  National  Museum  (original  No.  I98S),  10 
inches  long,  obtained  by  the  Alfxilrotk  at  Honolulu  in  1890. 
.VnrWfafta/faJeiiLins,  Bull.  U.S.  Fl»ll<;utniD.,  XXII.  isrj  (,'<cpt.  21,  19IU|,  JI19,  Honolulu. 
Oenni  ITO.     CALLTODOH  Oronow. 

Iiower  |>haryngea1s  spoon -shaped,  ovate-oblong,  transversely  concave;  teeth  in  each  jaw  fully 
coalescent,  appearing  as  tesBellations  on  the  surface;  jaws  with  diHtinct  median  suture;  edges  of  Jan- 
even,  the  teeth  whitish,  or  rosy,  in  c-olor;  upjier  pharyngeals  each  with  2  rows  of  teeth;  gill- 
membmnes  scarcely  united  to  the  narrow  isthmus,  across  which  they  form  a  broad  fold;  dorsal  spines 
flexible,  scarcely  different  from  the  soft  rays;  upper  lip  laterally  double,  the  interior  fold  bei-oming 
very  narrow  or  olwolete  iiiesially;  lower  jaw  included  in  the  closed  luoutli;  lateral  line  intemiptetl 
posteriorly,  be^nning  again  on  the  next  series  of  sidles  below;  lubes  of  lateral  line  scarcely  branch^; 
scales  on  cheek  in  2  to  4  rows;  scales  in  front  of  dorwil  on  median  line  H  to  8;  dorsal  ix,  10;  anal  iii,  9 
in  all  species;  scales  J-24-6;  body  robust. 

Species  very  numerous,  mostly  of  large  si/e,  found  in  nearly  all  tropical  seas. 
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OiUjforftni  Gronow,  Muoeum  Iclilh..  II.  ITM.  8  (rrarcrnnKl. 

.Vorm  Fontkil,  Dc«t.  Antm.,  dr.,  In  Orient  ObwrT.,177S,  25  (jaftfanu.elc.):  not o(  Grono*.  1766.  which  =  Lalim  Unoman. 

Catilodm  Blorh  &  Schneider.  Sy!>I.  Ichlh..  312.  INOl  {li«ralm=rroictmitj. 

llemuUima  Swulnson.  ClafR.  FlHhai,  etc.,  II.  226,  I«89  {yiinUaliui  SwHin»n=tvps  Bennptl)  {=Sram}. 

J*(rojm»(m  SWHlnnon,  op.  cil..  {piiltarur)  I  -Sfamij, 

Eryckthyt  Swainson,  op.  pit.,  IrroArrJiri*). 

r^Ioniriu  SwainEon,  np.  ell.,  127  (inbfruO  (=Sranu). 

Aiffv«(on(ironciw.  gyBlema.  Ed,  Gray.  HS.  I8M  (Jfnfalui^  etc.). 

Srarut  Jordan  &  Gilbert,  Synopsis,  93».  1XH»  (pui/buiur). 

Oiffioifiin  Jordan.  Proi'.  I'.  S.  Nal.  Mus.  1X86.  Kl  (rroiniuia). 

n,  ITpperJaw  mnially  without  posterior  canines. 
6.  Eye  comiiariitlvel.v  amall.Sormore  In  head. 
r.  Ej'evorygmall.SarniorelnheHd, 
d.  HvBd  cnmpsratlvety  lonn.  about  2.74  In  length:  eye  8  In  head:  Inlerorbltal  i.lh  In  head:  general  color  reddish 
wllhout  IWM  nr  marklnKx  on  Hns  or  acales.  eioepMnR  a  narrow  violet  line  on  outer  margin  of  doreal  and 

anal ir»nia/iur,  p,  W6 

•id.  Head  shorier.  alioiit  3.»9  In  IfUgth;  eye  9;  IntemrblUil  2.35  In  head:  general  enlnr  green,  wllh  barsomtripet;  on 

dorsal,  and  Bptilfl  on  scalen  of  lower  aidcH prrrpicilhaHi,  p.  S17 

rr.  Eye  liirger,  lem  than  R  In  htarl. 

f.  Hreorbltal  comparatlTely  wide.  4  In  head:  eye  cumparatively  anull.  bJi  in  head horbanit,  p.  S49 

tr.  Preuriiltal  nartiiwer.  f>  or  more  In  head:  eye  larger,  6  or  more  in  head. 
/.  Body  comparatively  slender,  depth  about  3  in  length;  anal  ra)-s9:  general  eolorgiay  or  leaden. 
g.  General  color  gray,  streaked  and  barred:  eye  6.2  in  head:  caudal  lunate,  the  outer  rays  somewhat  produced. 

ftninniriH.p.  M9 
JJJ7.  General  body  color  uniformly  leaden,  without  mrcaks  or  bun:  eye  6  In  head;  caudal  truncate  orBlighilv 

lunate,  the  outer  raysseareely  produced dubtut.  p.  aW 

JJ.  Body  deeper,  depth  2.3t  in  length:  anal  rays  10:  general  color  brow nli<h ahitin.  p.  %1 

M.   Eye  larger,  less  than  6  in  head. 

A.  Body  comparatively  slender,  depth  3,26  In  length;  eye  6.2  In  head;  2  rather  dlslluet  white  Mrlpes  from  near 
base  of  pectoral   along  lower  part  of  side,  disappearing  before   reaching  veriical  of  anal  origin. 

hmnrUi,  p.  iVi 

hh.  Body  deeper,  depth  2.S  In  length;  e>-eB.S  in  head;  no  white  stripe"  as  above pa/aoi.  p.  .ISJ 

«a.  Upper  Jaw  with  canines  usually  present. 

i.  I>entnl  plates  not  cnnsplcuODsly  colored:  whilish.  not  green  or  roiiy. 
j.  Caudal  truncate  or  moderately  lunate,  the  otiler  mys  not  much  produced. 


I.  I'pper  jaw  with  2  posterior  canines,  t  on  lower  jaw:  caudal  raorteralely  lunate sUIktII.  p.  3.M 

U.  rpperjBW  wllh  I  small  posterior  canine,  none  on  lower  jaw;  caudal  truncate .S/trmnnit.  p.  3.W 

jj,  raudal  deeply  lunate,  the  outer  rays  considerably  produced  (auia.  p.  TgOt 

a.  I>enlal  piales  conspicuously  colored,  green  or  rosy. 

m.  Dental  plales  rosy;  color  bands  on  head  green  or  absent;  pectorals  not  yellow. 

un.  fosterior  i-anines  I;  general  color  vlolelolWe;  no  color  bands  on  caudal;  the  lln  Tonnded. 
outer  rays  not  produced eryfArodnit.  p.  Vil 

274.  Collyodon  mioiatuB  (Jenkinx).     "  IVix."     Fig.  148. 

Heail  2.74  in  lenffth;  depth  2.6;  eye  8  in  head;  Bnoiit  2.2;  preorbital  4;  inlerorhital  2.7.'>;  D.  ix, 
10;  k.  m,  9;  P.  14;  scales  2-24-fl. 

Boily  deep  and  coniprmHeil;  dursal  proHle  quite  evenly  convex  fitrni  tip  of  snout  (o  Imu«  of  ('aiidsi 
pe<tuiu-le;  ventral  (»utiiiie  warcely  letw  convex;  heail  lurRe,  heavy,  and  deep;  snout  very  blunt, 
but  long;  tuouth  small,  in  axis  of  Ixxly;  jaws  Kul)enual,  the  lower  ali);htly  included;  teeih  white  dii^ky 
yt'lliiwish  at  base;  [Minterior  tooth  si'areely  develiipcd,  usually  not  evident;  upjier  lip  double  only  pos- 
teriorly, only  covering  alraut  half  tliedeiital  plate,  lower  lip  narrow,  not  covering  half  the  denial  plate; 
cheek  with  2  rows  of  walex,  U  scales  in  the  upper  aii<l  only  1  or  2  iti  the  lower  row,  these  latter 
Nuiall  and  stiinetiineH  not  a|i|iarent;  in  old  individuals  the  cheek  scales  are  euilMslded  and  acarcply  visi- 
ble; no  HcaIeK  on  lower  limb  of  pre»|)ercle;  a  series  of  scales  on  inan;in  of  opercle,  thoee  on  lower  limb 
nioreor  lemenilieddcd;  4  siales  on  iiie<lian  line  in  front  of  tlorKal;  lateral  line  interrupted  under  base 
of  lai't  hut  1  dorsal  ray,  reappearing  2  scales  below  and  continuing  to  caudal;  lubes  of  lateral  line 
much  b ranch efl. 
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Dor^l  epinea  soft  and  flexible,  their  length  about  4  in  head;  liorsal  rays  somewhat  elevated,  the 
longest  2.T  in  head;  anal  high,  similar  to  i<oEt  dorxal;  caildal  alifihtly  lunate  in  adull.  truncate  in  the 
young,  the  lobes  rounded,  not  produced;  ventrala  short,  aliotit  2  in  heaii;  i)ectonil8  longer,  the  free 
edge  oblique,  1.5  in  head,  the  breadth  one>third  itH  length,  membranes  of  spinoui;  dorral,  anal,  and 
ventral  fleshy. 

Color  In  life,  body,  head,  and  tins  all  dull  red,  becoming  a  lighter  red  on  lower  parts  and  darker 
to  a  dusky  reddish  brown  on  upper  portion  of  boily;  no  distinct  markinga  anywhere  except  a  narrow 
violet  line  on  out«r  margin  of  dorsal  and  anal  lins;  iiis  brown.    Another  specimen  ( No.  0:1.365)  was  in 


Flo.  Itli.—raltffHlnn  mlnialnt  (Jcnklncl;  from  the  lype. 

life  brown  washed  with  red;  basal  half  of  nil  the  fins  brown  red,  dialal  half  paler,  of  a  bright  pink, 
this  especially  true  of  caudal  and  anal;  ventrals  pink  like  the  breast. 

In  alcohol  the  color  fades  to  a  dull  dtisky  or  rcldish  brown,  the  caudal  pe<luncle  paler;  (he  fins 
all  pale  dusky  yellowish. 

This  is  one  of  the  largest  ami  most  important  species  of  this  genus  in   Hawaiian  waters.     It  is  not 
very  common  and  brings  an  extrav^cant  price  in  the  markets,  beiiig  eaten  raw  at  native  feastA  or 
"tuaus."     The  collection  contains  a  do7.en  specimens,  H.H  to  19  inelies  long,  all  from  Honolulu. 
^i^rHiiRiii/aluaJenklDH.  Bull.  tJ.  R.  Fish  Comm.,  XIX,  1899  (Aiifi.  80.  1900),  ea,  ^fC.'X.  Hsnolulu  <ly\>e.  No,  HH-t.  StAnrnrfl 
I'niT.:  cull.  O.  P.  Jpnkllii>):  ibM..  XXII.  IWJ  ISepI.  £<.  1903|.  ilO  (Hnnnliilii). 

278.  Callyodon  perapicillatu*  (Steindachner).     "  f  7i«  nli  uli."     Fig.  149. 

Head  .1.1  in  length;  depth  2.9;  eye  !t  in  head;  snout  2.2;  inlerorhital  2.3.5;  I),  ix,  10;  A.  u,  10  (9  or 
10);  Bi^ales  2-24-fi. 

Body  short,  stout  and  compressed;  dorsal  and  ventml  outlines  about  evenly  arched;  head  as  deep 
as  long,  compressed;  snout  very  blunt,  its  anterior  profile  jierpendicnlar,  as  high  asf  long;  no  canine 
teeth  evident;  eye  high,  median;  caudal  peduncle  deep,  2  in  head. 

Fins  luoilerate,  origin  of  dorsal  over  upper  base  of  p<-cloral,  rays  higher  Ihau  t>pines,  last  ray  but 
one  longest,  2.5  in  head;  last  anal  ray  slightly  the  l<mger,  last  but  one  2,2  in  head;  iiiudal  very  slightly 
lunate;  ventrals  not  reaching  vent  by  half  tbeirtengtli;  longest  ray  1.8  in  head;  pectoral  bruailly  falcate, 
longest  ray  1.3  in  head. 

S<5ile«  large  and  thin;  4  scales  Iwfore  ciorsal,  a  single  row  of  5  si'ales  <m  preo|ien'le,  a  single  scale 
uni)er  the  last  posterior  siale  in  the  row,  lower  edge  of  preiipercle  with  a  single  row  of  large  scales; 
'A  rovrn  of  large  scales  on  o|»en.'le;  last  scale  of  lateral  line  very  broad  and  large,  more  than  half  the 
width  of  caudal  i)eduncle  and  m\ich  the  largest  m'ale  on  the  fish :  4  si-ales  in  front  of  ventrals;  lateral 
line  following  curvature  of  back  to  the  row  of  scales  except  one  under  the  1a.«tdoiKil  ray,  then  dropping 
down  1  row  and  continuing  on  mi<ldle  of  caudal  peduncle  to  baae  of  caudal;  pores  with  2  tubes 
generally,  sometimes  with  3  or  more. 
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Color  in  life  (No.  033*17),  vitriol  green,  etich  8c«le  on  Hides  e(i(?«l  with  hrown-drab;  belly  livid 
lavender  dra.h,  the  waleii  with  small  round  bine  spotn  on  side  as  far  up  aa  peroral;  a  gray  drab  area 
behind  head  reachin^c  nearly  lo  end  of  pei'toral,  covered  with  xmall  blue  Hpots  and  navy  blue  streahti; 
lower  part  of  head  violet  with  elaborate  oky-blue  inarkitifKi,  opercular  flap  bright  ([ohlen  green,  stripe 
and  ring  about  eye  blue;  gnout  violet,  then  brown  with  a  light  green  area  Iwrdered  by  pky  blue,  then 
a  golden  brown  urea  Minilarly  bordereil;  dorml  with  2  Btri|>e8  of  bluish  green,,  2  of  golden  brown, 
the  edge  clear  blue;  i-audal  clear  blue,  the  rays  dusky;  anal  like  dorsal,  the  stripes  broailer;  pei-loral 
light  blue,  the  upper  rays  and  a  stripe  acnws  l)B»e  bright  blue;  a  golden  brown  phade  at  base;  cau'lsl 
bright  golilen  brown,  tlie  outer  anil  inner  rays  bright  blue. 

Color  in  i'[>iriti',  body  bright  greeniuh,  edgex  of  the  HcaleiH  purplish,  under  |iarte  (laler,  postocular 
region,  upper  half  of  oiiercle  and  r^ion  under  and  alxive  jiectoral  purplish  with  numerous  email  round 
green  s|x>tM,  thos<>  on  |K)aterlor  [H>rtion  of  area  modilie<l  into  irregular  green  lines;  Rnout  purplish;  a 
broad  purplish  sadrlle  boundeil  by  a  narrow  blue-green  bunler  over  middle  portion  of  snout  reaching 
level  of  mouth  o[i  eacti  side;  a  narrow  blue^inven  line  connecting  eyes  and  extending  around  front  of 
eye  and  backwanl  U[>on  cheek  tor  an  eye's  diameter;  2'Hhort  jKistorbital  blue^reen  strvaks;  2  or 
3  curved  green  streaks  on  cheek;   lower  lip  with  a  broad  blue-green  border  covering  entire  width 


Fia.  l4a.—tyiUsodaii  iierniiifillnlus  (Slomdarliiier):  alCer  SlelndachnET. 

back  lo  bnsee  of  branch  lost  egalf,  1>ending  upwani  to  angle  of  Hnoiit,  ami  then  continuing  upward  and 
backwanl  acrosa  cheek  in  a  wavy  bhie-gri-en  s(ri|ie;  a  narrow  strijH.'  of  same  color  lieginning  on  pide 
of  head,  under  Ihix  continuing  downwsnl  and  liackwani  to  near  cilgc  of  Hulfopercle,  where  it  turns 
.  backward,  inclosing  ;t  small  areas  and  then  extenils  upward  along  cilge  of  preo|iercle  tii  uitdille  of 
cheek;  middle  line  of  bntnchioslegal  membraneH  bhie-green;  a  few  thin  green  streaks  and  sjmls  under 
base  of  pectoral;  don^l  tin  with  a  ecallojiy  blue-green  liai<e,  a  meilian  strijieaud  a  Ixjnler  of  name  color, 
the  metlian  etrijie  et-fiarating  2  yellowish  purple  or  whitish  stripe^';  anal  similar,  the  liainl  blue-green 
streak  narrower  and  broken  up  into  Bi«llo|iy  sjiots,  the  median  gre^-n  sireak  much  broader,  the  green 
border  also  broken;  caudal  bluish  green,  the  edges  brightest;  ventrala  creamy  white,  the  edg<>s  j>ale 
green,  the  inner  e<lge  narrowly  blue-green:  pectoral  purplinh  dusky,  upjier  edge  bright  b[ne-gre<tn. 

This  is  one  of  the  largest  and  most  beautiful  species  of  iSc((nif»- occurring  among  the  Hawaiian 
Islands.  It  reaches  H  length  of  nearly  2  feet,  is  fairly  common,  wid  is  highly  esteemed  by  the  natives. 
We  have  6  lipeciniens  (mm  Honolulu  and  the  Allxitrut*  eei-nred  it  at  Puako  Bay.  It  is  known  also 
from  Johnston  Island. 


■1..XLI,  Hi,|.I,  IV.  nu. 
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&  Swuiri,  Pro.-,  I-.  W,  SHt,  Muk.  IXS2. 
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376.   CaUyodonborbOTus  (Jonian  &Ei-ermaiin).     "/'nnxAii."     Fig.  150. 

Heail  3.2  in  lenKtli;  deptli  :t.2;  eye  6.6  in  lieiul;  Hnotit  2.«;  interorbilal  2.9;  preorbilal  4;  D.  ix, 
10;  A.  Ill,  9;  P.  U;  scalttt  2-25-6. 

Body  oblung,  mtt  very  deeji  nor  greatly  compreiwed;  tieaii  al>")ut  a»  long  as  deep,  conic,  c<nn- 
premeil;  snout  ehort,  blunt  and  rounded;  upper  Jaw  pro<iuieii,  ila  lip  double,  rovering  entire  dental 
plate;  lower  lip  covering  half  of  dental  platt;  no  canine  teeth;  eye  anterior,  high,  itx  lower  border 
conttiilerably  above  upper  liase  of  j>ec  toral.  <»udal  {)ednncleHhort  and  deep,  it)>  depth  2  in  head. 

Origin  of  dorxat  over  U]>]ier  ba^e  of  |>e<'tiiral,  spineH  Hexible,  xhort,  not  qtiit«  as  long  ss  rave; 
longent  ray  2.1  in  heAil;  lonf^ent  anal  ray  2.2  in  head;  caudal  tnim'ate;  ventralu  l.tl  in  head,  not 
reachin);  vent  by  half  their  length;  pet-toral  1.5  in  head.  Si-alerf.  large  and  thin,  very  tilightly 
roughened  by  raiiiating  lines  of  granutationn  extending  to  margins  of  scales;  laleralline  intvrrupted, 
the  porea  being  un  18  K-aleN,  then  dropping  2  rows  to  row  of  hcaleii  under  posterior  baiie  of  dorsal,  and 
(.-ontinuing  to  base  of  caudal  on  iniddle^of  laudol  peduncle.  7  poreH  in  the  shorter  part,  which  begins 


Flo.  I.W.— niIItin<''mllf'rh«rNi(JariIiin£  KvermBiin);  from  the  type. 

on  Ibe  row  following  the  row  on  which  the  upper  part  eiida,  lliere  not  being  2  poree  in  tlie  same 
row;  scales  extendinj?  well  nut  on  the  eauilal,  the  last  scale  of  laleral  line  very  large  and  thin,  being 
the  largest  scale  on  the  fish;  4  scales  in  median  tine  liefore  dorsal;  2  rows  of  scales  ou  cheek,  5  ecales 
in  upper  row  and  2  to  4  in  tower,  eonietimes  only  2  on  posterior  [>Brt;  2  rows  on  operi-le,  and  1  on 
lower  margin. 

editor  in  ak-ohol,  grayish  leailen  brown,  lighter  lielow;  no  niarkinns  on  tins  different  from  corre- 
sponding parts  of  l«nly. 

The  alKjve  description  is  l>ase<l  on  the  type,  No.  50649,  V.  B.  N.  M.  (field  No.  04.116).  a  specimen 
7.75  inches  long,  from  Honolulu;  cotype.  No.  27.  ;J5,  IT.  S.  V.C.  (field  No.  04354),  7.5  inches  long,  and 
cotype,  No.  746S,  I,.  S.  Jr.  Univ.  Mhb.  (Held  No.  6.W),  5.5  inches  long,  both  from  Honolulu. 
;^nu  harfwruc  Jordan  A  Evennann.  Bull.  ('.!>.  Kish  Coinin..  XXil.  IWJC April  11.  IIM3),  IDT.  Honolulu. 
977.  CaJlyodon  bruuiLeua  (Jenkins).     Fig.  151, 

Head  3  in  length;  depth  8;  eye  6.2  in  heail;  snout  3;  iireorbiUt  5.2;  interorbiUI  'A;  D.  ix,  10;  A. 
ni.  9;  P.  13;  V.  6;  scales  2-25-6. 

Body  short,  deep  and  moderately  coinpreased;  dorsal  and  ventral  profiles  about  equally  convex; 
head  short  and  moderately  deep;  snout  bluntly  pointed;  mouth  small,  in  axis  of  l>ody,  about  hori- 
zontal, lower  jaw  slightly  included;  leeth  white,  posterior  canine  in  upper  jaw  occasionally  but  not 
usually  present;  upper  lip  double  for  its  whole  length,  almost  wholly  covering  upper  dental  plate;  lower 
lip  covering  more  than  half  of  dental  plate;  eye  small,  the  lower  edge  of  orbit  on  axis  of  body;  inter- 
orUtal  space  broad,  gently  convex. 

aUlapiial  (or  burtxTtu. 
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S<^lea  large,  4  rows  in  fnint  of  origin  of  dorsal,  i*hef  k  with  2  rows  uf  M'alefl,  6  in  the  upper  anil  4 
in  the  lower,  anterior  litnb  of  open^le  without  B<alet<,  a  row  uf  amies  along  margin  of  opercle;  lateral 
line  interrupted  uiuler  bane  of  last  dorval  ray,  rettppearintc  2  towb  farther  down,  18  pores  in  the  Brut 
]iHrt  and  S  in  the  other,  the  tul)eH  Honiewhat  hranrheil. 

Dorsal  spinea  Hoft  and  flexible,  low,  their  length  3.5  in  head;  dorsal  rays  not  elevated,  the  eiigL- 
of  the  fill  gently  rounded;  anal  Hiniilar  to  »)ft  dorsal,  the  rays  nhorter  than  anout;  eaiidat  lunate,  outer 
mys  i<omewhat  protliiceil,  al>out  1.7  in  head;  ventrals  short,  about  equaling  snout  and  eye;  pectoral 
longer,  reaching  jiaitt  tii*i  of  ventrals,  its  length  1 .4  in  head. 

Ck>lor  in  lite,  (tray  mottled,  streaked  scored  and  l>arred  with  gray  and  brown;  reddish-brown  bar 
on  lower  jar;  some  reildish  on  bflly,  ventral  fins,  and  front  of  anal;  vent  blue;  pectoral  dull  yellowish, 
a  black  bar  at  its  base;  tip  uf  caudal  white;  no  bright  colors;  dark  behind  eye,  a  dark  scale  on  opercle. 


Another  Rpecimen  when  fresh  was  dirty  mottled  brown,  scales  with  coppery-red  below;  dorsal  like 
back ;  caudal  and  anal  more  reddish,  vaguely  mottled;  ventral  coppery,  and  pectoral  colorless,  a  dark 
bar  across  base. 

Color  in  spirits  dark  rusty  brown  uiottle<l  and  blotched  with  darker  and  paler;  dorsal  and  anal 
dark  purplish  brown. 

This  species  reaches  a  length  of  about  10  or  12  inches,  and  is  Dot  uncommon  in  the  markets  of 
Honolulu. 

We  have  examined  15  specimens,  all  from  Honolulu,  7  collected  by  Dr.  Jenkins,  1  by  the 
AlbatmM  in  18,%,  1  by  Dr.  Wood,  and  8  by  ua.    The  length  varies  from  4.25  to  9.5  inches. 

.Srama  briiiincuo  .[<:nkLm<.  Bull.  U.S.  Pish.  C'<  num..  XIX,  IHW  |Aiik.  30. 1»M)).  M,  flg.  IG,  Honolulu  (lype,  No.  6139.  Stanford 
Univ.  Coll..  O.  K  JenLlii^)^  tbitl..  XXlt.  ISCTi  (.".'pi.  -23.  1<I03I.  A70  (KnnoluluJ, 

97B.  Callyodou  dubius  (Bennett).     Plate  44." 

Head  :).!  in  length;  depth  .'i.l;  eye  <!  in  head;  snout  :);  preorbital  5:  interorbital  3.2;  1).  ix,  10; 
A.  Ill,  9;  P.  14;  scales  2-2.5-6. 

Body  short,  stout,  not  deep  and  not  greatly  conipressi^;  head  short  and  blunt;  snout  short; 
anterior  profile  evenly  curved  from  tip  of  snout  to  origin  of  dorsal;  ventral  outline  less  convex;  mouth 
small,  horizontal,  slightly  below  axis  of  body,  lower  jaw  included;  up]ier  lip  entirely  covering  upper 
dental  plate,  lower  lip  leaving  a  jiortion  of  lower  dental  plate  exposed;  no  posterior  canine  in  either 
jaw;  teeth  while;  eye  small,  lower  edge  of  orbit  in  line  with  axis  of  body;  interorbitat  spa(«  wide, 
broadly  convex. 

Scales  large,  4  rows  on  me<liBn  line  in  front  of  dorsal ;  cheek  with  2  rows,  8  scales  in  the  upper  and 
3  in  the  lower,  subopercle  with  a  sir^le  row;  opercle  with  a  single  row  of  large  soalee;  lateral  line 

aUcarim  Uuliiiimn  plate. 
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interrupts  uniter  last  iloreat  ray,  In  reappear  again  2  ruwN  farther  liuwn,  IK  pi>rtK  in  the  Rrtrt  part  and 
7  in  the  last;  tubes  o[  lateral  line  with  very  tihurt  branehes. 

Dorsal  itpiiieK  soft  and  flexible,  their  leiif;lh  Bcart'ely  equaliiiK  Hiiout;  soft  iloreal  nut  elevat«<l,  the 
ijorder  of  the  entire  fln  unifonnly  rounded;  annl  similar  toHoft  dorsal,  its  rayH  etjiialing  nnout;  caudal 
truncate  or  very  slightly  lunate,  the  outer  rays  ecantly  proilnced,  their  length  1.6  in  heail;  pectoral 
longer,  rvai'hing  origin  olanal,  1.3  in  head. 

Color  of  a  nearly  frenli  Bpeeiinen  in  formalin,  deep  lead-color,  Ikidy  an<l  Une  unif(irii>,  a  leaden 
band  aentpi;  eaudal;  pectoral  light  yellow itih,  yellow  at  tip;  terudnHl  luuid  of  caudal  pale  lead-color; 
center  of  each  ttcale  darker  leail-color;  ventral  pale;  tip  of  open;le  with  a  targe  lilackieh  nftot. 

Color  in  i<pirits,  dark  brownieh,  the  edges  of  the  scales  paler;  dorsal  and  anal  dark  brownish; 
cauiial  clusky;  vetitrale  and  pectoral  pale  dusky. 

The  collection  conteinn  but  a  Hingle  example  ( Xo.  03405),  tt.o  inuliea  long,  oblaineil  at  Honolulu. 
This  lipeeies  occurs  alxo  in  Samoa. 


279.  Callyodoaaliula  (Jenkins).     "Ahimlti,-"   " Panuhuiiiihu."     Fig.  15^. 

Head  2.8  in  length;  depth  '2.34;  eye  8  in  bead;  wiiout  2.7;  preorhital  5;  inlerorhital  ;t;  D.  n,  10; 
A.  lit,  10;  P.  14;  V.  [,  .-i;  wales  2-a4-t!. 

Body  short,  deef>.  strongly  compresseil;  dorsal  prolile  rather  strongly  archeil,  slightly  depressed 
in  front  of  eyes;  head  rather  deep)  eoout  prominent,  the  lower  jaw  included;  mouth  small,  entirely 


Flu.  lM.—<.\iUiH'<l'm  almU  (Jenkln^i;  Irom  Ihe  type. 

below  axis  of  body;  dental  plates  white,  yellowish  at  base;  no  posterior  canines;  upper  lip  double  its 
enUre  length,  covering  about  half  the  upper  dental  plate;  lower  lip  short,  covering  less  than  half  lower 
dental  plate;  eye  small,  lower  edge  of  orbit  on  IxMly  axis;  caudal  peduncle  conipresae<i,  it«  depth  2.2  in 

Scales  large.  4  rows  in  front  of  dorsal,  a  single  row  of  4  scales  on  cheek,  behind  which  are  '2  scales 
placed  one  above  the  other;  posterior  limb  of  opercle  with  2  serie»,  the  anterior  with  1  series  of  scales; 
lateral  line  interrupted  under  last  dorsal  ray  and  continued  to  base  of  <uiudal  2  rows  lower  down,  the 
tubes  somewhat  wavy  and  liltle  branched. 

Dorsal  fin  rather  high,  the  spinex  soft  and  flexible,  their  length  about  equal  to  that  of  snout;  soft 
dorsal  acarcely  higher;  anal  similar  to  soft  dorsal;  caudal  fln  slightly  convex,  the  loltes  rounded,  1.8 
in  head;  pectoral  1,4  in  head;  ventrals  not  reaching  vent,  1.8  in  head. 

Head,  body,  and  lins  uniformly  brown,  witli  reddish  tinges  brightest  on  fins  and  throat;  base  of 
eaudal  paler;  no  distinct  markings  any  where. 
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w  reat-lieH  a   lenfcth  of  ulxiut  H  or  II)  ini'lief,  ami  ix   known  iinly  from  tlie  5  spwin 


I'.ill.U.  KJrnkili^):!!)/'!..  XXII.  IWJiS<-|>l.^,l<MI).  47UlH.ii><dului:Stiyat-r.i>p.  cit.  guD.  1».  IMMI.  &3l|Hanolulu>. 

2B0.  C&llyodon  beimetti  <Cuvifr  &  \'a\etui<'nnen).     I'lale  45. « 

Heai)  'J.H  in  length:  ileptli  '.i.'2^;  fy<-  A.S  In  heat);  xiiinit  '2.tt;  [)rvt>rbital  «>;  inb-rorbital  'S.'2;  D.  i\ 
10;  A.  iti,  »;  P.  l:(;  wtti™  •J~H-*i. 

Binly  ratlif r fhiirt,  ni<Hlt-raU>1y  ilnep,  nol  gtvally  iiim|im*<e<l ;  hmillont^r than  iWp  cimiprew^d 
i<nuut  Hiibifmic,  lim't-r  jaw  iiu-luiltHl;  li|iM  ooveriiit;  aliuut  half  iif  mch  jaw;  ilrntal  plaits  wbiu  nu 
pDfterior  laiiine  lir^th;  eye  hiKh,  entirely  alHivf  nppfr  haiw  of  (iHi'tnral,  Hliithlly  anl«nor  I'audal 
imluncit-  2.5  in  lieail. 

Ori){in  of  clun-st  a  littlf  |H>Hlf nor  to  upjier  liaw  of  [lettnral,  fpiiiew  flexible,  of  almut  equal  length 
anii  iTiiuil  ti)  rays,  tlii'  lonp-Nt  spine  ■_•..')  in  liead;  loniteMl  anal  ray  2.75  in  lieail;  cauilal  tdiichtl}  n>uniled. 
ventrala  2  in  lieail,  not  reai'liinK  vent  by  0.75  of  their  ienifth;  jieeloral  bruail,  1.6  in  heail. 

S<'ale«  laree,  FiniiHith:  HcaleH  on  cheek  in  :l  niW!',  iipjter  with  li  ooalex,  next  Hitii  tt,  lower  with  2; 
2  TOVK  (if  »ale8  nn  npercle.  itH  lower  e<lge  with  a  Kindle  row;  lateral  line  interrupteil,  17  pores  in 
up)ier  |iart,  which  endH  on  the  fimt  row  of  Kcaliw  lieyonil  the  laft  iloival  ray,  then  ilrupH  2  rows  and 
cimtinueH  along  miilillc  of  caiiilal  iietiuncie  to  bane,  then!  Iieinn  7  )>ores  in  the  chorter  part. 

('olor  in  alcoliol,  browninlv  olivweotw,  eilKef  uf  M'atex  darker;  2  rather  diKtinct  while  stripes 
from  near  li(i-<e  of  pectoral  alonit  lower  [lart  of  fide,  iliHap)iearin)f  l)efore  reaclilnfc  vertii:al  of  anal  origin; 
finx  all  plain  olivaceou)<,  n-arcely  inotllni;  tip  of  caudal  uot  white.  • 

This  i>pecieti  was  orininally  deMtrllMHl  from  the  Hawaiian  Inlandii.  The  eu1ie<-lion  made  by  Dr. 
Wood  at  Honolulu  in  IHiWitintains  a  single  i'|>ei-imen.  No.  21)81,. 5.1'5inehejt  lonn-  Also  fonml  in  Samoa. 
.SninMbfiiHrAiCiivltrA  VHlrni'lcnm-!!.  HM.Nst.  tVilKi..  XIV.^ZTO.  1K«,  Sudwlch  laiandi;  Jeiiklaa,  Bui).  ['.  S.  Fiita  Cunun., 
XXII.  I»K  isi'pl.  'a  ISIWi,  ITO  |llonci)iilii). 

SBl.  CaUyodonpalucaiJenkiuH).    "I'lili'ikniuhu"     Fig.  153. 
Head  .Sin  length;  depth  2.K;  eye  5.5  iu  lieai);  snout  2.75;  iDlerorbiUl  2,t);  D.  ix,  10;  A.  in,  U;  F.  N: 

scales,  2-24-6. 


FIQ,  IB3,— (W/fimiwi  jialtini  (Jenkins);  troin  Ihe  type. 
Body  ileep,  compregsed;  doinal  and  ventral  ontline  evenly  arched;  head  longer  than  deep,  com- 
pre)*«d.  bluntly  cimic;  lower  jaw  im-ludeil;  teeth  white,  no  poMterior  amine;  upper  lip  double,  itii 
entire  length  ajid  iwering  bttle  mo rv  than  hall  the  dental  plate,  lower  lip  covering  half  of  lower  plate; 
lower  edge  of  eye  Hliji;htly  above  upper  base  of  pei'toral. 

uSatrutbennettioa  plate. 
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Origin  of  dorsal  over  upper  base  of  pectoral,  its  liiHtance  fr<nn  tip  of  unout  ei)ual  to  head;  rtorwil 
spines  flexible,  «ll  escepi  firHt  and  seyond  of  about  e<|ual  length,  lonjtest  2.75  in  heail,  lonji^  ray  li.4 
in  head;  loiitceet  aiiat  ray  2.4  in  head;  (.■audai  tnincale,  lobes  not  proilucfd;  ventntlti  1.K5  in  head,  not 
reaching  vent  by  two-thirds  itx  own  It'ii^h;  pei'lom)  l.(!  in  head. 

Scales  is-TKH  and  tliin,  very  fljfchtly  ruuf;hened  by  radiating  lines  of  fcranulationa  extending  to 
margin  of  w^les;  dieek  with  3  r')WM  of  waikit,  6  koiIbh  in  up|ier  row,  4  <ir  5  in  middle,  2  in  lower, 
whiuli  e!(lend»  upon  anterior  limb  of  pnH)percle;  poftericir  limb  of  open^le  with  2  rows  of  larjie  scale*; 
anterior  limb  with  a  single  series;  tt  walea  in  niiilian  series  Iwfore  ilontal;  lateral  lini;  interrupted  at  I 
row  of  K^les  Ix-yond  posterior  Iwse  of  diirwal,  [Hires  on  lU  srales,  lateral  line  drojijiinfr  down  1  row  and 
1>e>!inninK  on  row  in  which  lon^  i«rt  ends,  (i  jKires  ixiing  in  tlie  Hhcirtcr  part,  |Hires  iieing  on  the  2 
different  but  mljoining  scalett  in  the  same  upwani  and  l>ackward  row  ;  many  pores  branched,  a  few 

Ciilor  in  life,  np|)er  portion  redilish-lirow ii,  lower  |mrt»,  induding  ventrals  and  anal,  a  briifblcr 
red;  vertical  liiiH  and  ventrale  iN>mewhat  mottled;  iHxly  and  beail  witliont  distinct  markings. 

Cidor  in  alwihol,  grayiBh-bn)wn,  upper  part-s  ilarker,  &\gi3s  of  wales  dark  brown;  fins  all  a  similar 
color,  the  vcrtii-al  ftns  and  ventral»  being  in<itlle<l  witji  light  and  brown. 

Tlie  alM>ve  description  from  the  type,  7  int-iieK  l<mg,  ohtaineil  liy  Dr.  Jenkins  at  Ilociolulu  in  1H8fl, 
the  only  known  specimen  unlit  the  Aflnitr'jiin  obtained  others  in  IWJ. 

StaruM  palaca  Jpnkinfl,  Bull.  V.  8.  Fish  Coram.,  XIX,  IN99  (Aiur.  HO,  laiO).  ea.  (U.  IR,  Honolulu  (type.  So.  SMI,  fiWnlutrt 
Univ..  Coll.  0,  P.  JenkliiB);  IWd..  XXll.lSOa  (Sept.  23, 1908),  471  {Honoliilu;  wmi-gpetimen);  Bnyder,  op,  cli.  (Jan. 
19.  IWt),  53l(HuDO]ulu), 

98S.  Callyodon  jeakimi  (Jonlan  &  Evennann). 

Heaii  a  in  length;  depth  2,5;  eye  IS.^  in  liewl;  snout  2.0;  prei>rliital  4.7;  interorbltal  ;i;  T>.  ix,  10; 
A,  III,  0;  P.  Ki;  sc-ales  2-24-7. 

Boiiy  short,  very  deep  and  preatly  compressed;  head  short,  nearly  as  deep  as  long,  snont  sliort 
and  Idunt;  inoutii  i?mall;  each  jaw  with  1  or2  blunt  mnines;  ijorsaland  ventral  outlines  about  equally 
convex;  anterior  profile  rising  rather  irregukrly  from  tip  of  snout  to  origin  of  dorsal;  raudal  pedunde 
<leep,  itii  least  depth  2  in  head,  locales  large,  deeper  than  long;  2  rows  of  large  scales  cm  eheek  and 
I  row  on  sulMipercle;  a  row  of  thin  modified  scaler  at  Imse  of  dorsal  and  anal;  a  few  very  large  thin 
M'alei'  on  base  of  cauilal;  lateral  line  ceasing  under  last  <torsal  ray,  reajipearing  2  rowK  lower  <)own  and 
continuing  to  base  of  caudal,  the  giores  with  2  or  3  irregular  branches;  iloraal  rays  soft  and  flexible, 
not  pungent;  dorsal  spines  somewhat  elevateil  iKisteriorly,  loiif^t  a  little  more  than  2  in  head;  flrsl 
ventral  spine  oiiscure,  the  others  soft  and  flexilile;  anal  rays  somewhat  shorter  than  those  of  dorsal; 
eaadal  shallowly  lunat«,  the  outer  rays  not  greatly  proJueeii;  ventrals  moderate,  1.0  in  head,  not 
reaching  to  origin  of  anal  by  a  distance  equal  to  two- fif tils  their  length;  pectoral  broail,  1.2  iu  head. 

(^olor  of  a  nearly  fresh  specimen,  bright  blue-green,  brightest  on  posterior  half  of  ImnIv,  eai-li  si»le 
broadly  e<lgcd  with  reddish  brown;  lower  anterior  ]iart  of  tiody  reddish  bmwn,  with  traces  of  l>lue- 
green;  topoE  head  brownish  red  or  cop))ery,  a  broad  <leep  blue-green  band  on  the  upper  lip,  extending 
on  side  of  head  to  l>elow  eye;  lower  lip  with  a  narrow  brighter  blue-green  Imnd  connecting  at  angle  of 
mouth  with  the  one  from  upper  lip;  ehin  with  a  broa<l  coppery-red  bar,  followed  hy  a  broader  liriglit 
blue-green  one;  caudal  green,  inwiian  part  pale,  lianded  with  green  spots;  dorsal  bright  itreen  at  l«se 
and  tip,  the  mid<lle  pale  greenish,  traiL'^ lucent;  anal  similar,  the  distal  band  broader;  jHjctoralH  and 
ventrals  deejt  vitriol-green  with  whitish  markings. 

Color  in  alcohol,  dirty  greenish,  side  with  about  S  longitudinal  series  of  greenisli  blotches;  head 
o!ivai-eou8  above,  paler  on  chicks;  ujiper  lip  broadly  j)ea-green  at  edge,  this  (»lor  continued  Imckwanl 
to  under  eye;  edge  of  lower  Up  pale  green,  continued  arouud  angle  of  mouth  uniting  with  the  same 
color  from  up|>er  lip;  chin  with  a  bn>ad,  i>alo  crossbar,  liehind  which  is  a  broader,  pale-green  one 
which  extends  up  on  cheek  nearly  to  orbit;  Iwck  of  this  is  a  still  broader,  white  crossbar  interrupti'd  in 
the  middle  by  greenisli;  subopercle  and  lower  edge  of  preopen'le  with  a  large,  irregular,  green  patch; 
a  meilian  green  line  on  breast  to  base  of  ventrals;  dorsal  green  at  l>ase  and  along  edge,  the  middle 
(lortion  paler;  anal  similar  to  dorsal,  the  green  iHirder  broader;  caudal  bright  pea^reen  on  the  outer 
rays,  the  inner  oni-s  pale  with  4  or  5  cross  series  of  green  spots,  tips  of  rays  darker;  ventrals  pale 
gre«n,  the  edges  dark  pea-green;  pectoral  pide  grt^-n,  darker  green  on  the  upper  rays. 

This  species  is  related  to  fkarwi  g'dberti,  from  which  it  differs  in  the  greater  depth  and  the  somewliat 

F.  C.  B.  1903-23 
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different  roloration.     It  iHalia>  rclHUnl  tii  t'liltijiitloii  liiiiin,  but  iliffen'  in  tlie  much  icreater depth,  thp  le»i 
produce'l  iiiikIhI  lr>l>e»,  tlit'  jri'eater  width  ui  i\ik  gn-vn  hcud  iiiarkiiipt,  anil  lli<>  itilor  of  tlie  fmo. 

Only  cine  «i«.Tiinen  ivhm  ol.lained,  tji*  Ku.  Tm\l,  V..  S,  N.  M.  (tield  N...  02B441,  14  in.hefl  lonp, 
taken  at  Itonolnlii  June  il. 

.'<nrri»>iiti'ii>t  JordHii  k  Rvrrmsnn.  Riill.  I',  s.  FIhIi  romm..  XX[I.  l^M  (April  11,  1)031.  I»\  HonalnKi. 
388.   CaUyodon  gilberti  (.lenkinHi.     - Pamthunohit.''     Vig.  154. 

IIea.1  2.75  in  length;  de|.tli  2.44;  eyi-  ft.H  in  heu.i;  nrioiit  3,M;  preiirhital  n;  inlprorhital  3;  D.  l\, 
10;  A.  iiL.il;  r.  14;  H.-ali-H 2-L'4-«. 

Rudy  nimleralf  ly  <ltfp  utnl  I'unipreiw-d;  dorfd  and  ventral  outline»>aliout  e(|iially  convex:  head 
short,  wanvly  loiii't'r  than  deep;  nunitli  Minall,  hiirimiiital,  on  axin  cif  IhhIv;  lt>eth  Hhitixli/iower  jaw 
ineluiicl;  2  wliort  but  Mtnmfj  eanincH  at  jioHteri'ir  hiikIh  i>f  iip]K'r  jaiv,  a  similar  1  on  hnver  jaw; 
upper  lip  bniarl,  croverinn  wliok- of  donliil  jilaU-,  lower  lipcxerinn  al)oiit  half  of  lower  plate;  eyefitimll, 
entirely  a1>i>ve  axis  of  lioily;  iiitenirliital  k[muv  broad,  hikch. 

SenleH  laiye  ami  thin,  a  row  of  niixlllleil  eealei'  aloiiK  liam-  uf  dorHul  and  anal;  eealeii  on  Imse  of 
caudal  vtTv  larjti-  and  thin;  1'  rii\vn  of  waleH  on  ehii-k,  tiic  upiicr  with  7,  Iht-  Inwcr  with  4  or  h  pcaleK; 
a  ccripJ'  of  w-alen  alonjic  margin   of  ojujrcle  and  ou  Hulmiierclt.  4  walen  along   median  line  in    front  oi 


Flo.  UA.~Ci\lliiiylim  gilberti  iJi'utln-);  fmrn  Hie  [jpf. 

dorsal;  lateral  line  interrupted  under  tlie  last  ilor>ia]  ray^,  reappearini[2  rows  farther  down  and  con- 
tinuing to  caudal  lin,  the  luliv  with  1  lo^  or 4  short  branches. 

DorBal  H|iineH  short  and  It^xiblc,  not  pmiiri'iit,  their  Ivngtli  alwut  'A.h  in  head;  R)ft  dorsal  higher, 
the  ia£t  ravij  longest,  alxiut  2.4  in  hLtul;  lirst  anal  npine  oliiH.'ure,  the  others  i*oft  and  Hexihle;  mth  anal 
similar  to  M)ft  durxal  but  lexii  high,  the  laft  rayit ;)  in  head;  caudal  moderately  lunalo,  the  ontcr  ravi' 
moilerately  jiroituced,  alxiut  one-half  longer  than  middle  ray^',  ventrats  rather  long,  their  length  not 
reaching  orif^ri  of  anal  by  a  distance  eipial  to  half  disl^ice  from  tip  of  euuut  to  middle  of  pupil;  pec- 
toralB  broail,  the  fn-e  edge  obliiine,  ienfrth  of  npiier  raya  1  .A  iu  head. 

Color  in  spiritrt,  up]>i:T  jwrt  of  hea<l  and  bixly  greenish  or  bluish  purjile;  itide  bluish  green  on  the 
etlgt-s  lit  Ihe  scaleB,  niuU'r|iarttj  jialer;  tip|>er  li|>  willi  a  hroail  bhie-greuii  Ihie  extt.-nding  on  side  of 
heail  across  lower  Ixirder  of  orbit  to  middle  of  |ireopen-le;  2  short  blue-green  liiier'  on  (KMtocuUr 
region;  snout  uInjvc  lip  w  ilh  a  broad  [laler  liaiiil  extending  liack  to  eye;  edge  of  lower  lip  hlnish  greet), 
connecting  at  angle  of  inoiilh  with  Ihe  blue  line  from  upiier  Up,  Inek  of  this  a  broad  iiale  purplish 
crossliaromcolor  with  the  cbi-ck.  Ibis  Imimde'l  pi)steriorly  by  a  broad,  bright-blue  crombar  reaching  tn 
lower  eilge  of  [■ost orbital;  middle  of  lower  jaw  wilh  a  broad  whitt!  crosslMir,  behind  which  is  an  oblong 
blue  ar«n;  meilian  line  of  throat  and  brea.'^t  bright  blue,  this  extending  buckwani  l)etwven  veiitrals  to 
origin  uf  anaU  doraal  bright  greeuish-bluu  at  base  and  on  border,  tbeae  2  lines  se]>ai«ted  by  a  much 
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broader  Husky  whitish  banil;  last  ray  of  (fnrBal  greenish  to  tip;  auat  same  color  aa  »j(t  doraal;  i«u<lal 
greenish  blue  on  the  oul^r  niys,  HjKitteil  with  blue  anil  >;reeti  on  liit-til  two-lhirde,  the  itiiilille  rays 
narrowly  ti))pc<l  with  blue  green  with  h  narrow  Hubtertii'nal  purjili»l]  black  line,  reft  of  middle  rays 
whitish ;  veiitrals  pale  blue  on  the  inner  rayx,  while  nn  middle  rayfi,  and  bright  blue  «n  the  outer  myn; 
pectoral  bluLih  on  baiv.*  and  anterior  jiart,  jiitle  dusky  otherwise. 

Color  ilescription  liased  n[ioQaaiiei'iiiien  (No.  OSr.W),  9.5  inehea  long,  which  had  been  iu  formalin 
about  2   weekH.     Older  specimens  are  of   courae   more  faded    ami  the  colore  correspondingly  lea.'' 

This  is  one  of  the  most  abundant  species  uf  the  genua  among  the  Hawaiian  Island?.  We  have 
e-'tamined  13  Bpeeinienf,  all  from  Honolulu,  '2  collei-ted  by  the  Alhatnirt  in  18"  1,  7  by  Dr.  Jenkins, 
and  4  by  us.     Length,  8  to  14  int  hes.     It  is  doubtfully  ilistinct  from  ('.  Imlarifiwix  (Steindachner). 

I  (ciniu     tit.  1893  Hub,  so,  laoOi.M.  Hit,  IT,  HddoIuIu  (Ijpe,  No.  filW,  8tanli>nl 

I  Wll  Ivnt'iei.t.-a.lWiii.tH  (Honolulu). 

284.  Calljrodon  formosua  (Cuvier  &  Valenciennes). 

This  species  ia  thus  described;  Jaws  smooth;  a  small  poHtcrior  canine;  head  flat;  nape  a  little  el e- 
vate<i;  eye  placed  high;  lateral  line  siuiple. 

The  fish  in  a  fadeil  conilition  shows  traces  of  green  streaks  uniler  the  throat,  and  near  the  eyes  an 
area  with  scatteretl  spots,  apjiarenlly  reil.  Dorsal  »nd  anal  green,  striped  w  ith  an  unilulating  band  of 
blue.  Caudal  green  with  a  violet  line  aliove  and  below  which  joins  a  vertical  line  of  the  same  color  at 
the  end  of  each  ray,  thus  limiting  on  the  base  and  on  the  '£  outi^r  raya  of  the  caudal  an  area  [irob- 
ably  red  in  lite.     Pectorals  Ijordered  with  blue,  the  ventrals  ap|«ri!nlly  not. 

Two  apecimens,  7  inches  long,  obtained  at  the  f^ndwich  Islands  by  Kydoux  &  ISouleyet. 

To  this  (luichenot  adds,  from  the  same  si)eeiiiiens,  boily  rather  elongate;  )H)sterior  canine  teeth 
present  or  abnent;  suliorbital  scales  in  '2  rows,  the  lower  covering  a  large  part  of  preupercular  limb. 
Caudal  truncate,  the  angles  moilerately  prciilutH^).  Color  grayish  blue,  sides  yellnwish  green  iipottcd 
with  reddish.  Head  with  a  large  yellow  spot  <T«we<l  by  a  horiswntal  streak  of  green  and  bounded 
alwve  by  a  Htri|H(  o(  the  same  color.  Caudal  Imunded  by  a  re<t  alri|)e,  otherwise  green  like  the  dorsal 
and  anal,  which  are  urossed  by  a  blue  stripe  with  wavy  edges;  pertorals  and  ventrals  yellow,  edged 
with  blue.  . 

This  s|)ecies  appear  to  lie  i-lose  to  f  ''lUiiwlijii  laiiin  anil  ' '.  gillii-rti.  No  sjiecimens  have  lieen  seen 
by  us. 

.■*a™i/Dnn<«i«CuvliTiYBleln.-leniie»,  HiBl.  Nal.  I'olss.,  XIV.  28S,  1B39,  3«nilwiehlil«ndi-,  Eydoux  Jt  SouiryM,  Voyag* 
Boiiitp,  Zonl..  II.  191.  p],  6,  tig.  3,  SiDdwUh  lilandi.  Nimi!  type 

386.  Callyodonlauia  (Jordan  A  Evermann).     "  Laiiin."     Plate  XLIII. 

Head  2.8  in  length;  depth  2.7;  eye  6.75  in  head;  snout :!.(!;  preorbital  4.K;  inlerorbital  2.8;  D.  m, 
10;  A.  w,  9;  P.  13  on  one  side,  14  on  other;  scales  2-25-*. 

Body  short,  stout,  anil  compresseil;  head  heavy;  snout  rather  short,  bluntly  rounded;  doraal  and 
ventral  outlines  about  ei(ually  an-hiil,  anterior  pnifile  slightly  concave  Ixjfore  the  eyes;  nape  strongly 
convex;  mouth  small,  nearly  horizontal,  in  axis  of  l)oily;  up|)er  jaw  with  1  or  2  moileiBlely  strong 
hackwanily  directed  canines;  a  similar  but  smaller  canine  sometimes  pnwent  on  lower  jaw;  cutting 
edge  of  upper  jaw  fitting  outside  that  of  lower;  teeth  white;  eye  small,  entirely  above  axis  of  body; 
npercle  with  a  broail  short  flap.  Souk's  large,  their  surface  with  fine  lines  and  granulations;  nape  and 
breast  with  large  scales;  cheek  with  2  ri>ws  of  large  scales,  about  7  in  eacli;  sulnpercle  ami  lower  limb 
of  preoperde  eai'h  with  a  row  of  scales;  o|)en'te  with  large  stakw;  lateral  line  broken  under  last  dorsal 
ray,  reapi>earing  1  row  lower  ilown  and  continuing  to  cauilal  fin,  the  pores  with  2  to  4  branchefi;  a 
series  of  these  oblong  scales  along  base  of  dorsal  and  anal;  base  of  caudal  with  A  or  4  very  long,  thin 
M'ales.  Donial  spines  soft  and  flexible,  not  pungent,  the  longest  aboijt  2  7  in  head,  soft  portion  of 
dorsal  eoniewhal  higher,  eH]>ecially  posteriorly  where  the  rays  are  almiit  2  4  in  head,  anal  hpines  soft 
and  flexible,  the  flr!<t  obscure,  the  third  al>out  4.3  in  head;  anal  rays  higher,  the  last  but  one  longest, 
3  in  hcail;  i-audal  deeply  lunate,  the  3  or  4  outer  rays  aljove  and  Irelow  pnHbiceil,  lengtl)  of  middle 
rays  2.3  In  head,  or  2  in  outer  rays;  ventrals  moderate,  not  reaching  vent,  1  9  in  head,  [lectoral  broad, 
the  free  margin  oblique,  length  of  longest  rays  1.3  in  heail. 
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Citlor  in  life,  lieait  browiiiwh  ypliow  Ix-fore  eyes,  llie  jaws  liKhbr  yellow;  cheek  washed  with 
brownisli  anil  liliie,  tiiriMit  (['"eeninh;  niiclial  and  opcn'iilar  re^cionx  browtiiNh  oraiitces  bcxly  Kahiion-ii>]or 
above,  the  belly  lijcbler  yellow,  mo^t  iit  tlie  »'al(M  with  an  (.■dtfint;  nf  ^reenieh  blue;  a  deeji  blue  line 
tromnoMlril  liefore  and  behind  upper  part  of  eye;  iipiierlipdci'pbUii',  thet<treak  forming  an  interrupted 
line  Iffilore  eye;  liiu'er  jaw  with  2  bhic  (-rot*  lines,  I  inartcinal;  a  dark-blue  H[iot  behind  anfcle  of  mouth; 
deep  blue  blotehet)  on  internpercle;  dorsal  'ieep  blue  with  a  jicculiar  jagfied  stripe  of  light  browniiih 
yellow;  anal  with  blue  n[H)I)i  at  bai>e.  then  Hiiht  yellow,  then  de^ip  blue,  then  green  with  blue  edge; 
cawtal  brownish  yellow,  with  brifcht  blue  etlfcinjfti  anil  a  median  area  of  brifcht  )^lden  fcreen;  ventiBls 
golden,  trimmed  with  brijfht  blue;  [lectoral  pilden  wllh  deep  blue  alxive  and  K^'eenish  blue  on  lower 
rayn,  a  ealmon  istreak  aiTosH  liafH.'  with  grt'enixh  blue  liehind  it. 

Another  example  (No.  (KlIMO,  10  inehen  long)  was  in  life  jwle  i-op|HTy  rosy,  darker  on  first  3  n.wi 
of  Bealee;  the  eenter  of  each  m-ale  in  the  lirsl  5  rows  greenifh  blue;  uuiler  parts  pale  roBv,  with 
orange  wash;  head  juiIe  rosy,  a  Huiall  [lostiHnilar  blue  H|K)t,  a  short  blue  tine  forward  from  eye,  and  a 
eecond  of  same  eolor  on  U|i|>er  li|>  and  acriHW  eheek  to  eye,  where  it  lian  a  slight  break,  then  continues 
under  eye  ax  a  );reei]iKh-bbie  Itar;  under  lip  with  narrow  blue  e<lge;  eliin  faileil  wlinon,  with  a  double 
blue  creHcent;  )'|>Hce  from  ehin  to  iNthniUH  bri)cht  blue;  an  oblong  bright  blue  spot  on  suboiierele, 
liehind  which  iw  a  enialler  irregular  one  Iwrdered  aliove  by  a  broad  greenish- blue  siwi-e;  dorsal  grei-n- 
ish  blue,  with  abroad  subniedian  orange  l>and,  the  lower  greenish-bhie  band  made  up  of  lai^,  scarcely 
connected,  bluish  spots,  the  up|)er  half  contiunous  with  a  narrow  bright  blue  Ixmler;  a  small  orangi- 
blotch  on  liBse  of  last  dorsal  ray;  caudal  pale  ro«y  at  ttaxe,  then  with  a  greenish  liar,  followed  by  a 
broad  rosy  lar,  then  by  a  broad  lerniinal  greenish -blue  Imr,  dark  lihie  in  front,  greenish  in  nnrtdle 
and  (lale  blue  on  outer  third;  upper  anil  lower  edges  nf  t-audal  blue,  Ijelow  which  is  a  broad  rosy 
orange  stri|)e;  anal  greenish  blue  at  base,  then  a  broad  orange  stri[>e,  the  outer  half  greenish  blue  with 
narrow  bright  blue  e<tge;  pectoral  orange  anteriorly,  pale  bluish  behind,  the  anterior  border  blue; 
ventrals  orange,  anterior  edge  and  tip  blue;  iris  jiale  orange. 

Color  in  spirits,  light  dirty  grayish  white,  lighter  below;  a  narrow  pea-green  striiw  on  edge  of 
upper  lip,  breakii^  up  into  irregular  spots  from  angle  of  mouth  to  lower  edge  of  orbit,  a  similar  stripe 
from  nostril  lo  eye  and  slightly  beyond  upper  posterior  iKinler  of  eye,  Ihefle  lines  sometimes  continu- 
ous and  unbroken;  lower  jaw  edged  with  green,  a  broader  jiea-green  cross-strijie  at  anterior  edge  of 
branch ioslegal  opening;  sul)oi)ercles  each  with  a  bniaii  green  ^trij*;  line  of  union  of  gill-meuibranes 
bnmdiy  green;  dorsal  with  asi-ries  of  large  olive-green  simts  at  liase  and  a  broad  l«nd  of  similar  color 
on  dietal  halt,  these  separate<l  by  a  paler  lianil  and  cut  by  intrusions  Irom  it  l>oth  above  and  lielow; 
ilorsal  fin  with  a  very  narrow  jialer  lionler;  and  with  a  series  of  greenish  spits  at  liase^  then  a  bn>ad 
pale  yellowish  white  line,  l)oimiled  distally  by  an  indefinite,  wavy,  black  line  shading  off  into  the 
greenish  oE  the  distal  half;  laHt  my  of  anal  dusky  on  its  outer  third;  caudal  greenish -olive  at  Iiase  and 
on  produced  outer  rays,  edges  of  tin  als>ve  and  below  green;  niid<lle  rays  with  a  broad  lunate  area  of 
pale  green,  sciilloi>eii  proximally  by  dark  green,  seiiarated  from  the  lighter  green  liase  by  a  broad 
whitish  interspace,  the  upjier  and  lower  edge  also  darker  green;  ventrals  creamy  white,  the  outer  eilge 
pale  greenish;  pectoral  whitish,  the  upper  e<lge  dusky. 

There  is  some  variation  in  the  width  of  the  green  markings  on  the  head,  somelinies  the  stripes  on 
the  lower  part  of  the  head  tieing  very  hniad. 

This  species  is  relatt-d  I"  (,'.  ijiVierli,  from  which  it  diffenj  in  the  more  strongly  produced  caudal 
lot>e*i,  in  the  narrower  lines  on  the  snout,  thebroaihTgn-en  jini^^on  the  throat,  <hea)>senceof  a  green 
median  line  on  the  breast,  ami  in  the  very  ilifferenl  iHiloration  of  the  lins.  II  is  also  near  lo  ( Mliityion 
formot'iK,  a  sjiecies  we  have  as  yet  faileil  to  nn'ogniKc.  Besides  the  type  obtained  at  Ililo,  we  have  4 
examples  from  Honolulu  collecteil  by  us  and  1  by  Dr.  WoihI. 

,1m™.  taB/n  Ji.rclBti  &  KnirniHUIl,  BuU.  V.  H.  Klsli  O.mm.,  XX[I,  IW.'  (A|iril  11,  lUUa|,  196,  Hllo.     (Tji*.  No.  .W.1*, 
U.  a.  Nal.  Mii«.| 

286.  Oallyodon  batavieosia  (Bleeker),     tig.  155. 

Two  series  of  si'ales  on  the  cheek,  the  lower  preopercular  limb  lieing  entirely  nake<1;  the  lower 
series  composed  of  (3  scales;  upper  lip  broad;  jaws  n)sy,  the  ii|i|>er  with  1  or  2  conical  teeth  at  the 
angle,  none  at  the  lower;  clonal  sjilnes  sulHijua!  in  length;  14  pectoral  rays;  caudal  rounded,  with  the 
jmgles  produced. 

Color  green;  lips  reel,  blue  anteriorly  and  green  [losteriorily;  the  green  band  of  the  upjier  lip  and 
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tlie  blue  band  of  the  loner  U]>  posfing  beliiml  the  ati){lt>  i>f  Ihr  iiioutli  into  a  green  Iraiiil  miitiiiie  t<i 
the  loH'i-r  aanle  i>t  the  orbit;  2  :4h<irt  j;reen  HtrtuikH  IteliintI  (he  orbit;  ilorHal  (in  red,  with  a  lihitt  mar- 
gin, and  with  a  grven  liatid  alon;;  the  middle;  anal  aiinilarly  I'ulurcil:  raii'lal  roay,  with  the  upper  and 
lower  marginH  blue,  and  with  ;)  or  4  wlightly  ciirA-eii  blue  cross-imndi'. 
Known  froui  the  UawaiiSin  InlandH  only  from  Steinilachner's  rei-ord. 


Fir.,  i.'.i.— (ij;(mif»iifcglai'i™«iV(lll.>pker|:  »(ler  flicker. 

■rxmrmMtkall  V-nvier&VaivneU-niu-^.  Ili»l.  Nat.  I-oIih..  XIII.  »l».  Ik:n.  Rud  Sea. 
.VnriM  InlnHrtui'  BIti'ker.  Sot.  T.  N'r<1.  Ind..  XHI.  IVi7.  S«,  Batavla. 

lUrhntT.  lll'nk^  Ak.  VHm.  Wivii.  LXX.  I»U0.  Mi  IIIiilioliiliil. 
Srarii.tnUnri-(:iivlfrAVRllellHrHneB,o|j.[-il..  XIV.  26.1.  IHM.MnM.wnh.  Red  Sen. 
Ptfiul.>iiearutnau«a.  IhinlliiT,  r«l..  IV,  £«!.  1Ml'>  Otpil  .".'Hi. 

287.  Callyodon  erythrodon  ((  'hvi.t  A  VaU-Nci.'Une^).     Fiit.  l.-W. 

Two  aerisT  of  wali-s  i>n  the  cheek,  the  lower  preopeniular  limb  beinji;  entirely  naked;  upper  lip 
broad;  jawx  nniy,  with  a,  i-onii'al  lootli  at  the  anuh'  (in  adult  Mtale);  ilorxal  apinei^  siiltequal  in  length; 
15  pectoral  rayi^;  caudal  rounrliil. 


Fid.  }b6.~CaU!/odm  erylhmh 
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Ciilor,  violet-olive,  vertiral  Snu  ilBrkiT. 

Idj-san  I)>land.     Known  from  the  Hnwaiian  IkIuhiIh  only  from  Steiudachaer'B  record,     Conmioii 


Nal.  TIJrI.  Ni4l.^r.  Ind..  XI,  lAVI,  104  {Haixlu). 

runnNhim-iuh,  Bln-lK-r,  Ailii^  Ictitli.,  [,47,  Mf.  I,<,  Hk.-I,  liKU;  Uiiiilhrr.  Cal.,  IV,  2KI,  IM62  lEusi  Indiei'}^  su-m- 
ilkChner,  Denha.  Ali.  Wlsa.  Wien,  LXX,  1300.  S09  (laysaii  IsUnrl). 

0«nDi  171,  PSBniHMCABtlB  BlwkBT. 

This  (remiB  <Iiffern  frtiin  Miini*,  ft»  here  umlerHtiiud,  chietiy  in  the  deefigreeu  or  biue  irolor  of  its 
liijtlily  modltieii  jaws  and  teelh.     The  s|iwie8  ant  iii<i!<tly  of  laiye  size  and  robust  forru.     Thia  genua  Ik 
scarwly  itiflinet  from  {'-lUyuduii. 
pjutiftuneariit  Bleeker.  V.-rU,  AkKrt,  Wi>l,  AmMcrdaiii,  Sraroiden.  XII.  IJWl,  280  trnkr-^kiwit):    (teeth  blue;  poelerloV 


uu.  Cheelt  wtlhSrowBoI  wales.    Colcir  ljlin>.  Hie  Kid.-.if  1m»Ij  unci  heart  with  pint  or  nwy .Jnrdiini.  |j.  359 

388.  Pteudoscarus  troschelii  Bleeker.     Fi§:.  157. 
Two  m;riee  of  scalea  on  the  I'heek.  the  lower  preojHTLulHr  limb  l)ein)^  naked;  li)M  very  narrow, 
uoveriiig  only  the  liBse  of  tlie  jawK:  juwM  green,  tlie  npper  with  pointt^d  leelh  at  the  ai^ile;  caudal 
slightly  emaixinate;  15  pectoral  rayt<. 


Flii,  tSl. —I^mlverarui  InovMil  Bleeker;  aller  Bli-eker, 

Body  green,  each  scale  with  ■■eddish  uiarnin;  lips  red;  a!<hort  red  liand  Ihniugh  the  eye,  and 
another  from  anifle  of  month  below  eye  toward  the  opercle;  chin  with  red  transveree  and  longitu- 
dinal Htreak^;  don<al  red,  ed)ce<l  with  blue,  nnd  with  a  green  Itanil  along  the  middle;  anal  yellowish, 
with  a  similar  re<)  hand;  caudal  greenixh. 


I.  Tijrt.  Neiler.  Iml.,  IV,  111.t3,  41»,  Java. 


a  Bleelier);  t 


289.  PseudoacaruBJordiini  Jenktnx.     Plate  XLIV  and  Fig.  [58. 

Head  in  length  to  hawe  of  i^inial  2.7,  in  total  length  to  middle  margin  of  cHudal  3.37;  depth  in 
length  to  ba.~e  of  caudal  2.64,  in  tolal  length  l<>  middle  uar^in  of  the  candal  3,3;  dorsal  is,  10;  anal 
111,   9;  pectoral    14;  scales  24;  lateral    line   interrupted.      In   this  specimen    2  scales   at   the   inter- 


,GoogIe 


FISHES   OF   HAWAIIAN   ISLANDH. 


d59 


rupleil  portion  out  of  tlie  wries  Ix'ar  tulx's.  'they  are  locaUjil  o 
ferim  lollowiii);  iiiU;rruptioii.  TiiIj«s  mut;li  bran^liiil;  Hiirfaii'H  iiC 
of  efti'li,  mui^h  rouglieiiei)  over  the  whole  Ixxly  ))>'  strinlionn  ciiintic 
boily  roliiiat  and  ^really  coiit)>re»ie<l;  ati  ailipoi>e  hiiii[)  over  Ntiiiut; 
a  iitroHK  tooth  at  each  ant;1e  of  iipiH-r  jaw;  U|i|>Fr  1l|>  iti 


le  over  each  firat  2  Hralett  in  the 
M'aleH,  except  at  {xiHterior  iiiartnn 
wvl  ci[  rowH  rif  mltiiite  tu1>en'1eij; 
liflh  grtfii,  lower  jaw  iiU'luded; 
]M)Nt(Ti(irly,  eovf  riiitr  mor^  than 


half  of  ilmtal  plate;  lower  lip  covering!  lei*-  than  half  of  ileiitul  plate;  cheek  with  S  niws  of  Hcalee, 
upper  of  7  walec,  mi<lilie  row  ot  7,  the  lower  rnw  of  2  w^aleti,  whii-h  exteml  on  lower  jirenpennilar 
limb;  a  wriew  of  wpales  alonit  entire  niar^n  of  o|>erele;  a  series  of  6  walea  on  nieiliaii  line  l)efore  lirwt 
ilorsal  spine;  lolieN  of  eaiidal  fin  nineli  pnH<ii<-e'I,  l>ein((  lonifer  than  limly  ot  the  Hn;  heijiht  of  caudal 
pi>dunel»  in  heail  2.54;  jH'i'toral  l.-'i  in  head,  il^  hrendth  1>eing  lew  thnit  half  of  itH  own  leti)^h; 
ventral  1.75  in  heail,  not  reaehinK  vent  by  one-half  ila  own  len;rth,  mpcrlcd  on  a  vertical  from  about 
middle  of  liaiie  of  i>ector;il;  dorsal  Hpines  flexible;  nienibrane  of  firflt  few  ppines  of  dorsal,  anal,  and 
ventral  tuiniewhat  fleshy  on  outer  margin. 

Coloration  in  life:  (ieneral  color  blue,  the  side«  of  l»Bly  and  head  r<Bjy  <ir  pink;  re^iion  of  iKkly 
just  l)elow  posterior  two-thinls  of  dorsal  and  the  caudal  jxHlnnde  green;  iriH  orange;  margin  of  npper 


utjimtd 


tip  orange,  above  which  it  tn  bright  blue;  tnai^in  of  lower  lip  hine,  lielow  which  is  an  orange  area; 
l)elow  this  again  bright  blue  which  changes  to  a  lighter  blue;  pwterior  to  this  a  jiink  area;  a  pink 
wavy  line  fmin  angle  of  month  to  eye;  dorsal  lin  pink  with  upper  and  anterior  border  blue,  and  with 
a  blue  baralon^  each  spine;  anal  yellowish  with  bright  blue  anterior  outer  and  |>oi^lerior  margine; 
ventral  blue  anteriorly  and  pink  ]H>steriorIy;  (andal,  upper  and  lower  biinlerH  bright  blue,  interior 
portionn  with  reticulations  of  jiink  and  blue,  rnlora  ahniKst  wholly  disapt>eariiig  in  alcohol;  there 
IS  the  green  l>elow  the  posterior  two-thirds  of  dorsal  and  on  <-audal  peduncle  as  a  pigment  on  the 


scales. 

One  rpecinieli  of  Ibis  brilliant  flsh  was  obtained  h 
Iteen  taken  at  Apia,  Samoa,  the  latter  represented  in 
specimen  are  as  follows; 


Dr.  Jenkins  at  Honolulu  in  ISt®. 
)ur  plate.     The  measurenients  of  Dr.  Jenkint<'t 


■s 


lleiiiht  of  first  donwti't 

Hdgliti-rH'fld.irHBl.. 

Bmullhaliiiinnu'cMiHi 
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Suljorder  SQUAMIPINNES.— The  Scaly-fins. 

Bo<ly  corapresBetl,  covered  with  small  or  iiiinule  elenoid  ecaXes;  lateral  line  unarmed,  t 
with  the  Ini^k;  mouth  Btnall,  with  slender  or  hrush-like  teeth;  iiiierelea  armed  or  not;  noetrili:  double; 
gillH  4,  a  Rlit  behind  the  fourth;  gill-memhraneH  uniteil  to  the  broad  ucaly  islhmuK;  [ifeuilobraiiehiv^ 
preiKiiti  air-bladder  preijent;  dornal  fin  hm^,  (he  epiiiee  usually  well  cleveloped,  the  soft  jiart  iiMially 
iiiiirt!  or  less  scaly;  caudal  usually  truncate  or  double  concave;  anal  nimilar  to  soft  dorsal;  ventral* 
thoracic,  sometimea  rudimentary,  eonietiities  with  2  spines,  the  pubic  bone  Iteioniing  progessively  eliin- 
ga1«;  vertebra;  10  •14=24,  but  sumeUniex  still  further  re<luce< I.  Bafi a  of  cranium  double,  with  a  double 
rnuncular  tu1)e;  pomt-lemiKirBl  trifurcate  or  bifurcate  in  Epiiifipidir  and  the  other  transitionBl  furinB,  as 
in  the  aeombroidH  and  )>ereoid8;  in  other  Hpedes  fimdy  united  to  the  skull,  its  structure  ehowintc  Ihe 
usual  3  forks,  the  space  lietweeti  them  filled  bylione,  ra  that  ciulya  foramen  is  left;  second,  third,  and 
fourth  upper  pharyugealH  small,  uHually  reduced  to  vertital  trausvera-  laminx'.  Hyjicrcoracoid  with 
meilian  foramen;  pei'toral  with  4  short  liasal  bones.  This  group  comprises  a  large  uumlier  of  fislies, 
some  of  them  showing  analogies  with  the  '  iinmffitln'  on  the  one  hand  and  with  certain  percoid  fishes 
on  the  other;  the  typi<iil  forms  Hpe<-ialized  in  clirectiont<  leading  towafil  the  PlerUignathi.  Tlie  limits 
of  the  group  are  iiu<«rtain,  although  there  is  no  iloubt  alxtiit  the  relationsliip  of  any  of  the  genera  liere 
treated.  Perhaps  several  of  the  fauiilies  currently  recogni^etl  as  scombroid  belong  here.  The  Ptrriog- 
uiillii  are  certainly  des<-ended  fnim  the  Si/unmiiilHiie>.  The  close  relation  of  Italislu  to  HqtahiK  aibiiils 
of  no  doubt.  This  relationship  is  shown  in  the  osteology,  in  the  redweil  post-tei>i]>oral  and  coalesced 
tnnes  of  jaws,  in  the  great  development  of  the  public  hone,  in  the  restriction  of  Ihe  gill -openings,  and 
in  the  cliaracter  of  the  scales,  es|>(>cially  the  armature  of  the  tail.  In  a  natural  system  the  Bali/tiilir 
would  follow  the  Teiilhididie  and  Sigimiilif.  The  TnilliUliihr  and  the  Btiligliitie  are  as  nearly  related  to 
each  other  as  the  KpliippiJ.f  are  to  the  Ourtotiimlidiv. 

a.  Tuvtii  BtUBll,  nul  brunh-like  iinr  incUmr-like;  Kl]l-mpnibnn»i  sepanle,  free  from  iathmua. 

I..  VeiuralMl,  .■> AntigonMr.p.seO 

lb.  Venlralsl.  6tol,  8 Zrids-,  p.  Ml 

•ui.  Teelh  vtollBnle,  hruth-llkc  or  Im-iMiMikt;  glll-mi-inliTanvB  untied  la  IbIIiiuiib. 

r.  Maxillary  dlsllncl:  tcvth  bruth-ilke.  sellhinn,  thlrk-nel;  piwl-lempuml  fully  perlomled  by  a  foramen;  pubic  tune 
not  grcully  devfloped;  caiHlal  peduncle  unsrmcd.    Camlvoronit  fishes  wllti  nliort  intestine, 

d.  Scales  weil  developed : ChKUKtimlUlir.  p.  36i 

rfrf.  acalcti  reduced  lomlnule  Hsperliies Zaiiritdie,  p.  SSI 

er.  Maxillary  and  prcinnxlllary  inimovably  uniled;  (cvtii  Inoi^irllke,  In  a  ninRle  kcHck;  iHKt-tempural  nnt  fully  pvt- 
forated  by  Ihe  foramen:  puliic  himPB  weli  developed;  i-audal  )>edunele  UBiiallyanned  wllh  apineaor  luberclea. 
Herbivorous  flRheti  with  clongnle  InleMlne AeanOiuriiUr,  p.  3SS 

Family  LXXI.  ANTI COM D^.— Boar- fishes. 

Bo(iy  compressetl  and  elevate<l,  covereil  with  small,  ctenoid  scales;  sides  of  head  scaly;  preorbital 
and  preo))ercle  more  or  less  sermte  or  armed;  opercle  small;  gills  normal;  gill- membranes  separate. 
free  from  isthmus;  top  of  heailluny;  premaxillaries  very  protractile,  the  posterior  process  very  long; 
mouth  moderate,  lower  jaw  pn>jei'ting;  teeth  very  small;  lateral  line  not  extending  on  caudal;  dorsal 
fin  long,  the  stout  spines  Feparateil  from  the  soft  rays  by  a  deep  notch;  dorsal  spines  not  graduated; 
anal  lin  with  1  spines  sejiarated  by  a  ni<te\\  from  the  soft  rays,  the  llrst  spine  longest;  soft  jtart  of  anal 
as  louK  as  soft  dorsal ;  ventrals  i,  ft,  the  spine  strong,  inaerteil  l)elow  jHVtorals;  caudal  Hi)  rounded,  on 
a  moderate  peduncle;  upper  limb  of  ]H)st^Ieinporal  widened  at  its  iliatal  end,  which  affonis  a  very 
firm  attachment;  lower  limb  short  anil  thick;  supraelavicle  long  anil  slender,  its  i>osteritir  e<lge 
sharply  serrate,  the  serrations  standing  out  aliove  the  surface  of  the  skin;  vertebrie  in  normal  immber, 
10 1  13=23  (in  rVyiroJt).  Species  few,  arranged  in  2  genera,  living  in  rather  deep  water.  Cnpros  (i/mt, 
(he  boarlish,  superficially  resembles  the  John  Dory,  ZentfalifT,  and  is  common  on  the  coasts  of  south- 
em  Kurope.  This  family,  like  Ihe  prei*ding,  is  of  doubtful  affinities.  It  is  only  remotely  allieii  to 
the  Zcidie,  aD<l  it  has  no  relationship  to  the  (\irangidie  or  other  si'ombroid  fornw.  AiUigonia  bears 
much  superficial  resiunblance  to  the  Ejiliipjiidie.  a  resemblance  <loubtless  arising  from  real  affinity,  us 
is  shown  by  Ihe  fonn  and  attachment  of  the  post- temporal.  Ad  extinct  genus,  I'roanligonia,  is  sud  to 
:t  Antigonia  with  Caprot.  • 
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CtoBU  ITS.  AmiOOnu  Lowe. 

Body  very  deep,  the  ilepth  iiiiich  greater  than  the  lei^li  of  ludy,  which  ia  exeemivaly  compreened  ' 
and  I'overeii  with  modf  rate-si  zed,  linn,  rough  ctenoid  B«ile»;  (ircitile  from  imp<^  to  donwl  very  steep 
and  nt«r!y  straight;  Huriace  of  heail  above  with  rough  l>oiiy  Btriw';  preo|)er<:le  anil  Biiburl>ita]  lioneH 
aroieil  with  alender  antrorse  Hpinea;  nioutli  small,  its  cleft  neiirly  verticle;  prainaiillary  with  a  very 
long  process,  extremely  protractile,  perhaiM  less  ho  than  in  Oaprof;  lower  jaw  projecting;  upper  jaw 
HOtiiewhat  protractile;  maxillary  broad,  s»ily;  xmall,  very  alender  teeth  on  jaws  in  \  row,  none  on 
palate;  chin  rough;  preo|>er('le  with  rough  xtriie,  becominjcBntrorae  spinen  below;  cheek  deep,  I'overed 
with  rough  st'sles,  opercle  short,  scaly;  branch iontega Is  R;  gitl-menibraneH  separate,  free  from  the 
ifthmua;  lateral  line  concurrent  with  the  back;  fin  spin««  stiff  and  strong;  dorsals  united,  the  thin) 
spine  stout  and  elevated,  theHixthor  last  spine  shortest,  lower  than  the  soft  rays,  the  fin  thus  distinctly 
notched;  soft  dorsal  and  anal  similar,  long  and  low,  none  of  the  rays  produced;  anal  r<piiies  il,  joine<l 
to  the  fin,  the  ftrst  longest;  iMse  of  dorsal  and  anal  with  a  sheath  of  small  rough  scales  extending  on 
the  fill  spineaand  slightly  on  the  rays,  not  on  the  membranes;  caudal  )iei) uncle  short  and  deep,  deeper 
than  long;  cauilal  short,  sqiukrely 'truncate';  ventrals  strong,  of  mislerate  length,  at  lowest  point  of 
ventral  outline,  well  behiiid  jtectorals  and  directly  lielow  spinous  dorsal,  which  is  at  highest  point  of 
dorsal  outline;  ventral  spine  lai^,  rougheneil  anteriorly;  |)ectoral  moilerate,  not  falcate.  Species  few, 
in  waters  of  moderate  depth, 

AtaigoHln  LovF.  Pmr.  Zool.  Soc.  Lond,  IMS,  &'>  {faprni). 


390.  Antigonia  eteindachaeri  Jordan  &  E\'ermann.     Plate  XLV. 

HeAil  3,35  in  length;  depth  equal  to  length;  eye  'A  in  head;  snout  ;i,2;  maxillarv  4.2;  interorbital 
3.3;  D.  VTTi,  .■»;  A,  in,  33;  srales  16-71^0. 

Binly  verj'  deep,  compressed;  Iwick  elevated,  trenchant;  alxlomen  deep,  trenchant;  upper  profile 
concave  in  front  of  eye  aliove  Ut  occipital  process,  then  convave  lo  spinous  dorsal;  snout  short,  lilunt. 
roun<led;  mouth  small,  nearly  vertical;  jaws  small,  lower  pnitruding;  teeth  small,  [Minteil,  uniserial; 
eye  larg*-,  superior,  nearly  in  middle  of  length  of  head;  iireorhital  and  interojien-le  spiny  along  manpna; 
anterior  nostril  with  valve,  the  posterior  larger,  circular;  gill-opening  large,  gillrakers  small;  pseudo- 
branchiie  an<l  gitl-laminte  large;  dorsal  spines  sharp,  third  longest,  1..'>  in  head,  others  graduated  to 
laat,  which  isalwnt  2  in  snont;  anterior  liorsal  rays  longest,  3,5  in  head;  first  anal  spine  longest,  2.8, 
others  graduated  to  last;  cauiial  sinall,  tniniste,  1.7;  jiectoral  1,2,  upper  rays  longi-st,  and  jHwterior 
margin  straight;  ventrals  1.6,  spine  very  large,  strong,  front  margin  aH|«rous.  and  nearly  as  long  as 
fin;  caudal  peduncle  compressed,  its  depth  2,7;  scales  smalt,  roughly  ct^-noid;  head  roughened,  espe- 
cially al>ove;  Imsal  scales  of  soft  dorsal  and  anal  rough;  lateral  line  arched,  nearly  j«nforming  with 
upper  profile,  nmniug  along  ndddle  of  side  of  caudal  pe<iuncle. 

Color  in  life(No.  0'J4)I2|  bright  light  salmou-pink,  najie,  liack  of  head,anddown  to  ventrals  deeper 
red,  l)ehitid  tlie  bar  from  doreal  Ut  ventral  a  pale  shade;  fins  pale  crimson,  caudal  [wler  with  darker 
red  tip;  iris  red. 

Color  in  alcohol  very  pale  brown,  almost  uniform. 

Dew-ribed  from  an  example  (So.  <I370I },  7.6  inches  long,  from  Kailua,  We  have  2  other  examples 
(Nos.  034ft2  and  03702),  each  mImiuI  11.8  inches  long,  taken  by  us  at  llilo.  The  H[)eeies  is  taken  with 
hook  and  line  occasionally  in  rather  deep  water  oft  Hawaii;  otherwise  known  Iroiii  Japan  only. 


Family  LXXil.  ZEID^.—Tbe  John  Dories. 

Body  short,  deep,  much  compresse<l  and  elevated,  naked  or  covered  with  minute  smooth  scales, 
or  with  l)ony  protuberances.  Mouth  lai^w,  tenninal,  the  upjjer  jaw  priitracUle.  Teeth  small,  in 
narrow  Itands  or  single  series  on  the  jaws  aTid  vomer  and  sometimes  on  the  palatines.  Kyes  latenil, 
placed  high;  opercle  much  re<lucf<l;  some  of  the  bones  of  head  usually  with  spines;  preopercle  not 
serrate;  post-temporal  very  firmly  altachetl  to  tlie  skull;  lower  limb  adnate  for  its  whole  length,  the 
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il'mlal  ciii)  only  i>f  ii|i]xt  limb  altHi'lKil.  The  Hijira-i'lavii'lc  HJiorl  ami  trianuiilnr.  Iiearintcatiliort  Hj>ini- 
iH^r  itK  ankTliir  aii|;lf.  ili'  iHWltrior  eilKi'  ili\  i<l<''I  into  ^1  Hpiiii'H,  2  iir  it  of  mIjIi'Ii  ^taml  nut  aliove  tlie 
Hurra<-c  i)t  tint  Hkiii.  Vciilral  iiiiii'  "iftfii  wrrali-,  willi  Mtnmu  Imhiv  j.lal**;  liilf  ral  line  well  <levelo|itHl. 
concnriviit  with  tlif  Iwok;  liraii.-liiiwlfvalH  7  or  S;  (rill-"j"'"inp'  wi''"'.  Hn"  Miomhranwi  little  uiiite<1, 
fret'  friiiii  llif  ialhrnns:  |isi'iiil<>l>raii<'hiii-  hirin':  air  lilniltlcr  laiyc;  tfillniker)'  iimially  fhorl;  gitlf  ^,  a 
xlit  iH'liinil  the  frxirlh;  iloi^al  fin  Fniaiviniili-  or  cliviclol.  Ilic  anlcriiir  jiart  wild  K|iin<>H,  whli-li  are  often 
Htronf;,  the  iHiplerior  ]>art  lon^r,  ill  lii^'lui't  rays  liehiml  the  iiiiil<lli>:  !"i[t  anal  enlirely  finiiliir  U<  t<i>ft 
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Famil)  LXXMl.  CH^CTOIMINTIll^.     ItutUrlly- Fishes. 

Boily  strorijtiy  eomjiresHCil,  elevaleil,  siil)orl>ieiilnr  in  outline,  eiivere.1  with  miKlerate-sized  or  small 

Bi'ales,  whieh  an'  finely  eiiiateil  or  nearly  muiKjth;  lateral  line  pre^'iil,  c t-urrent  with  the  liaik,  not 

extending  on  (lie  eaiiilal  tin;  mouth  small,  |)r()lraetile,  terminal;  maxillary  very  short,  irregular  ia 
form,  divideil  iti  '2  liy  a  lonj^ilndiiial  suture;  U|i|)er  iiart  of  skutl  solid,  oiTi|iital  erest  ctronfc;  poMt-ten>- 
poral  firmly  joined  lotlie  skull,  its  form  really  trifureflte,  though  apiH-arinR  Himple,  thespaeea  between 
the  forks  lille<l  in  hy  lH>neso  thai  only  a  forHmeii  is  li'ft;  lai't  lione  of  the  Hilxirbital  rtiig  flrnily  joinetl 
to  the  |)reo(ien'le;  teeth  brush-like  orwtiforin,  often  extremely  loiijt,  in  narrow  liandH  on  the  jaws;  no 
teeth  on  vomer  or  |«lalines;  no  I'anines,  molars  or  imisors;  eyits  lateral,  of  miHlerate  sire;  branchi- 
osteftak'  fi  or  7;  pseudohraii<*Iiiie  very  lar^e;  air-blaiMer  jiresenl;  gill'ineiub rani's  more  or  less  attached 
to  the  iflbmiis;  Killraken<  very  small;  ilorsal  Hn  single,  enntinnons,  itH  ravM  sometimes  filamentous,  its 
soft  |>art  ai<  well  an  the  soft  part  of  anul  densely  covereil  with  Hinall  sralef;  anal  similar  to  soft  dorsal 
with  '.i  or  4  i<jiines;  ventraln  Ihiirarie,  I,  .'i;'eaudal  usually  trnneale;  verlebne  10  ,  14=24,  the  anterior 
abbreviated;  insertion  of  ril«  inferior;  {HMit-teinporal  usually  n-dtietHl,  anil  not  bihiR'ate. 

CarnivonuiH  fishes  of  tlie  troiiiea)  seat),  noted  lor  their  liriKhl  colorn  and  fnval  aeli  vity.     Their  exces- 
sive quieknesH  of  sense  am)  motion  enabbv  them  to  mainlain  Iheiiisi'lvi's  in  Ihe  etrugi^te  for  esintence 
in  the  close  comtielition  of  the  iiirai  n'efs,  notwilhstamlinj;  Ibeir  briffht  colors.     The  young  are  very 
different  from  Ibe  ailult  ami  [luss  thn>U);h  a  sla^e  termini  Tlmllrhlhn',  in  which  the  meiiibraneti  are 
greatly  develo|MH),  forming;  collars  ami  sheaths  aliout  tlie  head  and  nei^k. 
aarlmluuliuir; 
a.  Preiiprrple  uiianoHl:  iir*]«s  rompAnllvely  turtle  lyiuinR  ntth  Uir  Tl»ilirhlli<it  U-na). 
b.  SniHit  (nusulii,  pHtmlne^  rU-.  i  wtlli  pri'innxitliirles,  HnieiilHr,  fliict  i1ciiiiir>'  bones  much  |jruduc«l,  ver)  long,  besli- 

tlkc;  n-HlMiiiiDHll,  HtioulTSfii  horisiiiilHt  ivrlvn:  ctorwi  H|ihi'-~-i Ftirripigrr.  p.  STi'J 

hb.  ijnuut  tltUe,  i(  Hi  iill.  pnxtiir.il:  »»]•-«  turK<^r.  mmiil  S^  tii  to. 
r.  Di>mt  nil  wllh  nine  tii  ttir  >4>liiv»  rleviiiHl  <>r  Hlirorm. 

d.  Keali'S  lariif.  luuatljr  3.'il>i.Vtii  talerul  line:  ilonuil  Hplnes  1^  hi  II;  Uvtb  mudemlc Oiarloilim.  p.^m 

dil.  SciilK'  rHltier  ndihII.  ahoul  Win  Inlenit  ttne:  linml  iHiliim  lUcir  ti Mienmiiilhiia.  i>.  XTS 

n:  DrirxBl  Hn  wtili  Ihe  fourth  upliie  miii'li  elFrBintuml  lilifiTin Iffui'^Ha^  p.  Kit 

Pomoraull,i«ir: 

a«nai  ITS.  FOBCIFIOKB  Jordan  *  KnOTagor. 

This  iwnup  ilifferx  from  ProyiuillniiU-^  (iill  in  having  smaller  scales,  alKmt  75  in  a  lateral  series  instead 
of  40.     Chi-liiiii  Cuvier  is  also  closely  relaliil.  buving  the  same  fonvjis-like  mouth;  hut  in  the  latter 
genus  the  spinous  ilorval  is  nmeb  less  developeil,  containing  alxiiit  A  spines. 
f)irn|n>T  Jorduu  &  Ilitiie)^,  Re|jl.  L'.  S.  Fi-h  rumm..  XXIV,  INSH.  X79  lOiiliiur  limgiro4lrii<3<ivii:r  it  Vateaclennei). 
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301.  Forcipiger  lon^roetrie  | Drr)ii>*«mi'i ).     I'lnle  XI.VI. 

lleail  witli  lieuk  2.2,  willmul  iHiik  'J.8;  <li-[>lli  '2.'2  u  illi  Uiuk,  1.7'^  ivllliniit  In-uk:  lienk  l.K  in  retil  iit 
lu-aii;  f>v3.7.%;  iiiimtli  7;  iiit*T<>rbital  4.7.'>:  I).  XII,  L'-i;  A.  Ill,  IK;  M-alt^  12-7S-:SO. 

BrHly  very  <]tH;|i,  <-<>iii]irei<M<<).  biu'k  tri'iK-lmiil;  lii-iul  low,  ti|>|H'r  profilt;  (iiiutiVf:  e>niiiit  utarly 
liuriziitilal,  jaws  iiniiliiri'il  In  a  lrinK]xiiiitiil  lH'«k,  iiioitlliKinall,  Hi  i-xlri'iiiity;  tii'lhiiiiiinli'.  in  villifonii 
huniii'  iti  j;iwm;  eye  nearly  in  itiicicilc  i,{  Icn^tli  c.f  licail  uilli..iil  lii'ak;  ant«ri(ir  iinstril  in  uliiirt  Hi-hIiv 
tnlie,  iHwIerior  a,  xhort  nliliiiiit-  Klit  iH'fnri'  cyi';  fmirtli  fpinc  ].r>  in  Iicail  willmnl  Iwiik;  anal  sjiines 
^■nuluattNl  ti>  laxt,  which  if  Iniiuit'Ht,  xtnititj,  t.Xy;  raiuliil  t^tiiall,  slightly  citiaryinalt',  iln  ii|i|>it  my  Hli)chl1y 
pRHluitil;  [H-oliiral  l<>iiK>  ixiiiilfrl,  ii[>]>er  rayx  mui'h  limiiiT  than  <>thi'n<;  vi'lilruU  ionjf,  Hharply  jHiintii^l. 
spine  l.li;  ramlai  |k><1uiii'Ii-  small,  I'oiiiprpsstHi,  Iim  linisl  •Icpth  ;i,7;  si'uleM  Hi'iiiiiil;  lateral  line  strongly 
jiri'heii,  not  cnnfUrTent  whh  ]inilile  uf  l>ai'k.  ])i-scrilii'il  from  un  cxaniph'  (Xii.  (Hr>."f7)  7  inrluw  Ion)- 
fr.mi  Itonoliihl. 

Oilorin  life  .-t  a  Hixrimen  (liel.l  N...  ;i271  .■-,11,^1,^1  l.y.l„n!iiii  &  Kello^jfal  Apiu  iri  11102,  l>riillanl 
yellow,  rh-eix-rswldrantT-shwUHl  iN-hind,  a  hla.rk  triminle  .in  lieiui,  livi.i  while  U-K.w;  ventralsami 
pei'toralM  yoll'iu';  caudal  I'lilorlcRs:  a  larv<'  jet-hlaek  s|>i>t  im  anal. 

Color  in  ali-iihol,  jialt;  hroun  or  whitish;  lieail  ahiive,  liaik  in  friint  ii[  spinnns  ilorsiit,  intenirhital 
siiai-e,  anil  ri[>erpleM  alKive,  (leep  linnvn;  smml,  lieak  almve,  ami  liah<l  iin  eueli  wiile  In  fnml  of  eye, 
hiackish-l)r(iwn;  |JOe<lerior  margin  of  soft  <hn>al  aii'l  !in:il  with  iiarri>w  [.'rayi!'li  line;  anal  with  n  sc|uar- 
ish  hitu-k  siH)t  on  ilistal  jwrt  uf  last  rays;  Unl  half  of  soft  dorsal  ami  aiiiil'wilh  a  narrow  snliniarjiiiial 
liiaek  line;  canclul  grayish,  the  [H'clonil  oraiiue;  uniler  juirls  of  hcail  aii<l  liivast  whitish. 

We  have  »  s[H-i-iinens  fnini  lloiiohllu,  (4  <v>llei'ti.-<l  I)}'  lliH'lor  Jenkins,  1  hy  llie  .IWiilmKn  in  1896, 
anil  4  liy  iis),  raiigiiiic  in  lengtli  fmin  h.2  lo  lt.7ri  ini'hes.  The  AIlinlriitK  ulw>  olitaineil  siicciinens  al 
Honolulu  in  liKti. 

This  in  the  Unit  fipeeieaof  llsh  ever  ilextTilHHl  from  the  Hawaiian  Islanils. 
iliiflaloii  ImginuirltBroiuvuaH.  IMve.  Ichlli..  1.2».  |>1iili' 7.  ITS-.',  Society  mi <l  Sandwich  MundB.    ii'i.ll.  I'aiii.  iVn.k.i 
(»i/wiH  UmginMrit.  rnvler.  K<«iiP  Anluinl.  Kit.  I,  'XH.  |sl7:  nfiiT  llroii>«iii<-L. 

PsnuMilu,  Frieiully.  Hnil  KliiKoiiii]]  iHlunilN). 

BiwkpT.  Allan.  IX.  -a.  int.  3W.  Ii».  ■■>.  IM79. 
/bmjtiVfr^li'/oriwiM  Jordan  &  MHin^ir,  Hi-pl.  T.  S.  Fisli  <:i.niin..  XXIV.  I««,  lW  Clurion  Island  (lyp..,  S...  STUD,  sum- 

lord  I'nlT.  MllK.). 

ilMtmoa{t\^il>i»r}  loHgimilrir.  SU'Jli<l>u-l r,  ioiilis.  All.  \VI».  Wi?ii.  l.XX,  IWU,  IHU  (HuTHdulu). 

fiirripigtr  Itiiiglrtutrir.  Kowler.  1'n.i-.  A<'.  Sni.  .4i'i.  I'liiln.  IMU.  .'•!'.'  iSn>id»li'h  I^InniNi:  Jenkins.  Hull.  )'.  t;.  Fi>h  rcimiti.. 

XXII.  IMUlSvpt.'JS.lWJS).  4-1  iHnnoliiliil:  Siiyili-r.  •i[>.  Ht.  iJuii.  19.  I9M|.  n-ll  iMonnluluj. 

0«nni  174.  GHSTODOK  (Artadl)  Linnwoi. 

Body  short,  deep,  very  i'trongly  iraiipresseil,  es|>ei'ially  alHivi'iuiil  liehind;  head  small,  c'omi)reBBed, 
ahnuet  everywhere  si'aly;  nionlli  very  small,  lerminiil,  the  jaws  proviilecl  with  lon;f,  slender,  flexible, 
hristle-like  teeth;  vomer  sometimes  wilh  teeth;  preoiierele  entire  or  nearly  so,  without  spine:  do  real 
tin  ^iiiKle,  (.-ontinnons,  not  nnleheil,  the  spinonH  [mrt  lon>»-r  tlian  the  fott  part,  of  12  or  l:!  spmes,  the 
fpines  not  itraduated,  some  of  themiildleones  U'ln^hmKi-r  than  lliehist;  last  rays  uf  soft  dorsal  usually 
rapidly  shortened,  siHiie  of  them  cHH-a«iiinaily  lilamentoiis;  eaudal  peiluncli;  short,  the  eaiulal  fin  fan- 
i>ha]H-<l;  anal  similar  to  soft  dorsal,  with:)  strong;  spines;  IkkIv  covereil  with  rather  lai>[e  ctenoid  scales, 
wimewhat  irre^lar  in  their  arrauKenienI;  lat^'ral  line  eurve'l,  liiKh,  parallel  with  the  boi'k;  )rill-o|ien- 
intis  rather  narrow,  the  membranes  niirrowly  ioiiied  to  the  istlinms;  hranehiostejials  ti.  A  very  lar^je 
genus  <if  singular  and  lieautifnl  Kshe.',  uUinndiii);  in  Ibt;  tropical  seas,  es|>ei'ially  aliont  volcaine  rocks 
and  coral  reefs;  Imdy  iiHoally  cnisscd  by  transverse  hiai-k  liars;  liII  very  aetive  fishes,  feedinK  "n  small 
animals. 

Ori-tlon  Arlrdi,  Ueiiem.  .'>i.  ir.lH  iiiiini<>rciUH  H|Hi'li'h,  lliv  llrsi  luic  meiill<nii-il  W],mKlng  U>  Finaiifantlitir:  iiiiiihliiixnlHl;. 

'mratianiiiilraf  Klvhl,  Ki>t<irl*  Mivliiin.  n.  1714  (uiiiny  iiiHi-iiii;  itrliilai.  Mc:  luitililniHnlall. 

Clirtailim  Llnnwis.  Syntema  Nuninr.  lUili  rA.  '^i,  \Tf»  (Includes  all  knuwn  llitl-iiloiill'lar). 

OkrtvfunCuvler.RJvne  Animal, -Jd<d..]s9.l8£ll>4riu«iia,ni|i£i(nirH>i.'  Hnl  rmlriplioii  iif  the  iwiue  tu  tlip  prvnciil  sr"Up). 

SoMtiplwrui  Swftliuan,  ('luti'n  TinlH'!!.  II.  ^11.  IN39  lephip/ilam:  Kcalesun  li>ui-r  lialtof  huily  in  nearly  hurizdiiuil  wrien; 

OUaratiM  Kanp.  Wlegroann'.H  Archly,  XXVI,  part  l,  HI,  ItWJ  [meyrri;  wwlea  un  Itie  Iowlt  hull  ul  bod)-  tii  ImrlionUt 
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liaopluim  Kniiti,  1.  r..   in«rf(M;  si'altsin  wrti'n  ruiminKiiii«iiw«ni  ■nil  b^-kwanl). 

KrinfAmdiuiilll.  Proe.  Ac,  NhI.  Scl.  fhlin.  IKIU.  ^3)1  (I'Airtixiiui  t'uvlcr.  not  Arl«ll;  nfliTvcl  hk  iimlt>ljtiil€' 

lallcr  nume  being  IraiisIprrHl  to  I^imiiruiilhiiti. 
ThallfhlliiitQnnOKr.  Ann.  Mux.  Nnt.  Hin).  tmi.  4fi7  loavu;  larriil  lonn). 
T»ragaiioiilriiMB'Wrlcer.  Rev.  PiiinillvChirlndonlnlilcfl,  in  Verb.  Knn.  Ak.  Weii-ri.,  XVII,. Vj,  )N7T  |<«niUii. 

ire  Ihan  half  lotiRer  than  nifli. 

rerpHft  in.iuioenclin([»iTli'«)- 

«  below  mniilnir  ilciwiiward  and  bm-kwanl,  [onnlnn  nii 

'VuHnrAjrfMf'in  Blivker,  I.  c  tlriangutam:  biidy  very  drep:  thv  lia-v  iil  piKlerior  half  ut  noil  (loraal  and  an 
lUnthrlittua  Blvekrr.  Allaa  Ichtli..  IX.  SI.  ]k;t-7N  (JfunXolHii.'  Malm  v.'r>'  larxe.  Rnimt  pnintHl). 
r^iYwt'm  J.inlan  A<iill>rri,  Hylu^•i^■.  GH.  Ifvcl  { r>-alf ii-Iinn  l<>  mpittriUHx. 
Aaimclia-loilim  KlunzlngFr.  Plarhe  Riiihen  Mihtim.  M.  11K4  (nnriga). 


II.  KiHH  (i(  Brales  of  anlerinr  part  lit  biKly  running «pw»nl  and  backttanl,  oirh  marked  by  a  dark  line.  IhOBe  ot  poewriur 

venlnilin«le;  twci  black  lln«?i  acTiBW  i-aildal flifrr.  p.  364 

lui.  Ki)w»i>(  8rale«ncil  arranttiil  amihiive  Inrtiraled,  oral  lean  not  marked  by  lines.  mei-tinR  al  Bnanitle. 
A.  Sc'HleH  nmstnul.  IIuhi-  on  tlw  middle  parla  lA  bmly  \Mt»t  ttatn  Ilie  oUiem. 
r.  Serlen  of  scales  eilimdInK  upward  and  backwanl.  nl  leant  piMlerliiriy:  tcelh  very  Bmall;  Knoiil  acnie;  coiirave  in 
Hpper  pniflle:  yellow:  a  bmad.  blank  ocuUr  band,  ax  bniad  lu  eye. 
d.  Hlark  area  ■(  iHur  ci(  Mift  dnnal  brotul.  wndfnR  oblique  nreska  dovnwanl  and  forward  arrORi  Ibe  boily:  no 

lilaek  area  on  slmulder liarolatai,  p.  -ieii 

•111.  Black  areii  al  liaw  of  n)((  donal  narrow;  nl>lli|Ue  cniw  wreaks  along  riiwB  of  walt«  arauge:  ahoulder  region 

black  wllh  a  meillao  triangular  nisnge  area  on  eaeh  aide Inimbi,  p.  Xe 

«.  Mcrlenol  n^iIch  nearly  liorlional:  leelh  much  larger  than  in  r<da  led  aperies;  Knout  moderale.  1  be  profile  pro)ecUng 
above  eye:  nldea  of  back  wiiti  a  large  black  oeellun.  often  produeed  downward  li)  a  wedge- 
Kliapiii]  bUiU'h:  ocular  band  bmad.  meelliig  iu  fellow  on  breast;  a  block  band  on  maiglu  of 

doRwl  and  anal  aenwi  caudal  peduncle aiiipuu-iilaliiB.  p.  3i>K 

Ml,  Si-alea  siibeqiial,  Ibe  wrleH  eiiendlng  horiaintally  or  slightly  aKceiidlng  posteriorly:  smiiil  olrtnse  or  moilerately 

r.  Buiiy  wllh  cronabandaorBiri'aks, 
/.  HiKly  wtiliBboiiiHix  transverse  cniiHbanilH:  ocular  band  narrow,  fainl:  a  black  apot  aboie  li:  a  nxldisb  ban)! 

on  caudal  petliniele j)nitr(iili-/.iJi.'i(i(Hi.,  p.  36» 

/.  IKuly  wllh  about  ten  narrow  dark  rrow  stnuks.  ea<-li  n  row  of  sinall  spots:  o<'nlar  Iwiid  narrow:  anal  with  a 

narrow  dark  c<lge .' in!liafi».  p.  S7l 

Bt.  Body  wilhoiilcrimliandiior  vertli'al  streaks. 
g.  Orular  band  present:  onolll  obluiii'. 
A,  Oiiilar  lund  precediil  by  a  blark  bar. 
1.  Black  bar  lii'ti>n>eyc  enveriug snout;  a  black  bar  behind  ocular  liand:  body  wllh  dark  streaks  along 
the  niwh  of  awiles:  a  bla<-k  area  aiirroiindeil  by  golden  on  dornl  and  aual  and  caudal:  a  black 

■pol  on  brewil Ii-ff-adattia.  p.  xn    ■ 

a.  Black  bar  1h' fore  eye  not  eoveriug  upper  lip,  which  Is  pale:  a  black  area  abote  eye:  Ihree  black  bands 
iH'hlnd  eye,  the  flist  nne  extending  bai'kirard  to  last  ray  of  soft  dorsal:  body  wllh  six  oblique 

orange  >>trlpen:  caudal  with  two  black  «trl|>es;  anal  wllh  one Dninff»fiiiiui,  p.3TS 

Ah.  Ui'Ular  band  not  preceded  by  a  bisek  bar, 

j.  Back  lilackish.  wllh  two  whitish  bloti'hes;  ocular  band  orange,  nilh  dark  edges:  flns  pale,  wllh 

jj.  Hack    with   (liiruM-  dark   aiHits:   ocular   hat»l    broad.   dllTuse:  siiont   black,  ventmls   black:  no 

yellow  (oraificuto,  p.  17* 

gg.  d'ular  bund  ,none;  bmly  with  alnut  nine  obllr|iie  stripi'B  of  clear  bine;  caudal  peduncle  and  pusterkir 

392.  Chwtodon  aetifer  Bloch.     Plalo  XLVII. 

Heail  3.1  in  Iptiffth;  depth  1.7.5;  eve  4  in  lieail;  Hnmit  2.5;  mouth  7.25;  maxillary  3.9;  intemrbilai 
4;  II.  .^111,24;  A.  iii,  21;  walen  7-JO-ll. 

liixly  very  deep.  cornpreHxeil ;  bark  elevat«il,  very  trenchant-,  head  deep;  snout  nhort,  nearly 
huri»intAl;  mouth  very  auiall;  jawn  pnidiu-ed,  rather  pointed,  eiiual;  lips  thin,  fleehy;  teetli  broa4l, 
bnish-like  in  ImndR  in  jawn;  t^ye  sii])erior,  midway  iti  hcail;  interorbital  width  broail,  convex,  notdrilp 
cliwe  toK<!ther,  with  raiwil  flenhyedKe,  [HMterior  anolilii|iie  xlit  in  front  of  eye;  dorsal  spines  Krai) uated 
to  laHt,  which  is  lun^ent,  2  in  head;  fifth  and  sixth  dorsal  rays  lon^fst,  produi«d  in  a  ikoint;  Uiird  anal 
spine  longest,  1.5;  median  anal  rays  1on)|;est,  ninth,  1.25;  t^udal  small,  trimcat«;  pectoral  small,  1.3; 
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ventral  piiinlnl,  )..T;  fpinestrong,  1.9;  mudal  iimiiincleroiuprestJHHl,  iLs  Ipastcleplh  2.9;  scales  very  la i^ 
onmiiiiileot  niclf;  tliin,  findy  ctenoid;  ni-dK-Mim  vertical  linw,  hewl,  ami  ljclly,nina!l,-very  small  on  nnter 
portions  of  vertical  ting;  wrii«  ot  m'alex  on  xide  <lii<put<i>il  in  very  obli(|iie  >^rieH;  lateral  line  vpry 
t>trongly  archeil,  not  ctinlinii«Kl  U-hinil  base  uf  last  <lun«1  raye. 

Color  iirlife  (Held  No.  0:t43.~0,  tceneral  color  in  front  and  UOow,  incluilintc  |>ain'<l  tiM,  li^lit  violet, 
lighter  on  xnoiit  ami  lieluw;  ilontal,  excepting  Hri't  2  xpinc.i  ami  itieinlimiicfl,  whbh  arc  violet,  camlal, 
anal, and  upper  |H«terior  jiart  of  siile,  chrc»n>>  yellow;  lipn  pinliifhi  »  liniail  l)lm:k  ocnlar  bar  hii'oniirig 
narrower  above,  narrowly  edtn**!  on  ew'U  nidi'  with  wliile,  e.-ttendinK  tnxu  interojiercle  alnionl  to  origin 
ot  dorsal;  al>out  6  narrow  yellow  linen  acri>t«  interorhitol  area:  a  wries  ot  S  narrow  dark  liars  ninnin); 
forward  and  downwanl  from  base  ot  dorsal,  the  Hrwt  5  extenrliiifi  down  to  humeral  rettiiin,  the  lai-t  3 
nieetiiiK  at  right  antjIeH,  the  taut  '.i  Inirs  of  a  similar  series  of  12  liars  on  lower  part  of  luiily,  the  lirjit  9 
barti  of  which  meet  the  HFth  bar  of  npper  series  alN>ut  at  rijtht  anjfles;  wift  dorsal  (>f]Keil  nith  lilai-k,  an 
oval  black  ajiot  on  its  center;  lower  <^ltce  of  anal  with  a  narrow  black  stripe  <iiitside  uf  which  the  eilice 
is  light  yellow;  I'audal  bmailly  tipped  with  light  violet,  two  narrow  brownish  liars  ai-roi«  ilw  center. 

Color  ill  airohol,  very  pale  or  whitish,  greater  (Mtrtion  of  side  [lale  olive  gray;  about  8  dark-gray 
lines  running  obliquely  up  from  head  to  ilorsal,  and  others  jHisleriorly  aliove  lateral  line;  side  with 
about  1 1  oblique  dark-gray  lines  running  lo  anal;  a  broail  dark-bniwn  liand  lieginning  on  na|"e  Iwfore 
dorsal  and  running  down  to  eye,  continmil  l>elow  wider  and  blackiwh,  with  narrow  whitish  Imrder  in 
front;  margin  of  dorsal  lo  angle  on  soft  An,  narrowly  litai-kish;  longest  dorsal  rays  with  black  apot 
on  dixlal  portion;  margin  of  soft  anal  with  narrow  blai'k  line  running  parallel  with  lower  margin; 
margin  of  <«udal  grayish  with  a  narrow  dark-gray  subniar^-inal  line;  pectoral  and  ventrals  grayish. 

Denerilwd  from  an  example  (No.  04.Tfi2)  r>.25  ini-bes  long,  from  Honolulu. 

We  have  28  R[>ecimenH.  4  to  8.2  liii-heK  long,  from  Honolulu,  where  the  HhIi  ix  cnrnmon.     Othi'ni 
were  secured  at  that  place  by  the  AllmtTOH'.     The  species  occurs  also  at  Johnston  Isla:iil  and  Samoa. 
rhiftiidaa  irtifer  Koch.  Iphlh.,  Vl.  pl.ue.RK-l,  ITNM.  Coromnndcl:  (iunlher.  F[m.-Iiv  dt'r  Sildwp,  1,  AA,  ihI,  XXVI.  fiR.  Yt.wn 
(Sandwich  laliinds):  Smith  ASwaln.  l>Tn<',  V,  S,  Nut.  Mi».,  V,  IXW,  I3T  iJohnxUin  [alsmt I;  Fowler.  Piw.  .l<>.  Nut.  Sri. 
Phtla.  1900.  hU  ISandwIcb  l!-laTMl!-):  Jvnklnx,  Bull.  l'.  H.  Fish  romm,,  XXII.  19IU  (F<et>t.  23.  1903).  471  (  UodoIuIu); 
Hnyder,  1.  c.  (Jan.  19.  1«HJ,K1  (lI'Huilulii). 
[MmivrBtnuflamfMomu  Locf^pMc.  HlM.  Nat.  Polm,.  IV.  BOO;  .'>tl.  WXt.  Do  locality. 
i'Airf'M(>nin<->»<i<nlffr«(ruviprAVHlendenn««.llM.  Xai.  IViW..  VII.  lU.  1831.  Isle  of  France. 
i.larlintoa  viiati at  V\w\et  ii  Vulcnclennr)'.  Ilb>l,  Nal,  l^Il»>„  Vll,  li,  1X31.  Indian  acaa, 

ChsrtaUm  laanrit  limiiow.  Myil..  VA.  Cray.  TO.  IK-St.  India. 

Clutlodim  aurifKi.  SMndschiHT,  lieiik-,  Ak.  Wlw.  Wieii.  I.-\X,  1300,  J»i  iHiiiii'liiliii;  iiuliif  FiiB.kAl. 

393.  Cluetodoii  lineolatua  Cuvier  A  Valenciennes.     Fig.  159. 

Head  .I.S.*)  in  length;  depth  1.5:  eye -1.5  in  head;  snout  2.25;  maxillary  ;t.5;  ltit«r<irlutal  ;l.2.'i;  P. 
XII,  2«;  A,  111,  22;  scales  7-3«-U. 

Bo<<y  deep,  compresi^il,  back  elevateil;  lieail  very  deep,  upper  | troll le  very  coniMvy,  ho  that  occiput 
is  obliquely  vertical;  snout  rather  long,  nearly  horizontal;  jawf  prwlitced,  tiiual;  nioufb  small,  nearly 
horizontal;  thirteenth  anal  ray  longest,  1.5;  caudal  broad,  margin  slightly  roumlei);  <'HU<lal  |ie<lunde 
compresset),  itH  least  depth  2.8;  pec'loral  1.3;  ventrals  jxilnted,  1.5;  scHles  very  large  on  siile,  smaller 
on  head,  breast,  at  bases  ot  soft  dorsal  and  anal,  and  on  side  cit  caudal  peduncle;  siales  on  vertical  finH 
very  small;  series  of  scales  very  oblique  alxive  lateral  line  in  front,  becoming  slightly  oblique  on  sides; 
teeth  in  rather  broad  brush-like  iianils  in  jaws;  eye  small,  {loHlerior;  eilge  of  preoiiende  rough  Ixdow; 
interorbilal  space  broad,  convex;  nostrils  small,  close  together,  anterior  with  ek'\-ati'd  fleshy  rim  and 
flap,  potiterior  a  nearly  horizontal  slit;  dorsal  spines  graduateil  to  last,  which  is  longcft,  1.8  in  lieoil; 
dorsal  rays  longest  Just  )>ehim1  middle,  twelfth  I.:{5;  third  anal  spine  longest;  lateral  line  running  up 
high  towant  soft  dontal  but  not  continued  tiehind  spinous  dorsal. 

Color  in  alcohol  very  pale  bn)wn,  up|M>r  sur^'e  tingeil  with  very  pale  olive;  side  above  with 
narrow  blackish  vertical  lines,  one  along  the  margin  ot  each  series  of  scaler:  head  with  a  broad  black 
band  down  from  occiput  over  side  of  head  aliove,  lielow  eye,  including  preo|)eri;le,  and  across  inter- 
ojiercle; a  round  brown  e\iol  on  forehead;  base  ot  wift  rlorsal  with  bniatl  blackish  liand  running  down 
acmes  caudal  peduncle  in  front,  and  on  Im^al  [lortion  of  anal  iKisteriorly;  soft  dtirsal  with  a  median 
brown  line  longitudinally;  caudal  with  gray  margin  Ixiunded  in  front  with  narrow  blackish  submar* 
ginal  line;  jiectoml  and  ventral  whitish. 
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DewrilM^I  fnim  an  exHinpl<-  (Nd.  (Mriri.^)  tukeii  Ht  Ilonnhilii. 

We  have  examined  only  3  llawniiiin  n|)ei-imenn,  4.75  lo  !l.2  inchon  lonft,  all  from  Honolulu,  where 
the  Rpcf'ieH  is  not  very  eomjiion,  aiul  many  i<i>eeimeni'  from  SanioH,  The  species  i.i  of  wide  l1i^<t^ihlltio^ 
in  th*i  Pspitic  aini  Indian  oi^'anf. 

(^irfnilanrjiHDbilHii'iivli'rJ:  VuIiTick-iiiit's  Hi<t.  Nal.  IMIxK..  VII.  10. 1H31.  !■!■  of  Pranu;  Gilnthet.  Fleche  der  i>udsw.  II, 
45.  laf. XXXIV. Hr.  a,  l>tT4 ( I'nimiuui. So'k-ly.  NavlKaloT, Kliifn^i'iUI. xnil ShikIhIcIi Ixlandsl;  gleindavhner.  D«nk.<. 
Ali.n'lK\Vivti,LXX.lllUU.4W(II<nHilii]ii):Pii}'ilur.  Bill].  r.S.FiBh(^imni..  XXII,  ISIKIiJan.  19, 19IM). 531  (Hnnolului. 

^lAnrCO'foR/iinafKiRhivnbcrKlnGuvliT^  Vnli'iii'lpniim.  Ilii4.  Nnt.  hiliH.  VII.IiT.  1K<I,  Red  Sh. 

mraaiHKiplniilliirohlHi.  Blwkcr.  I'niRh  MulaRawar.  ^  IHT4  (Manriilii>o. 

1»ragoiioplr»f  lOj-grliirtnifim)  llHralnlHi,  BIwkiT.  Vcrh.  Kon.  Ale.  Wei.,  XVII.  1MT7,ID2  (Cocns;  i^umlwna:  Flniex:  TpniBlr; 
Amhoyna;  Banrin). 


FiQ.  If*— CT.W.-i.in  liHetilali,i  riivlfr  &  Valenrlennen;  nflpr  r.ilnihpr. 
304.  dintodon  lunula  (I.H«''|H\k')-     " KH-atn/»i."     Plate  LIV  anil  Fi|i.  160. 

Head  3  in  length;  depth  l.H;  eye  4  in  head;  snont  3.25;  maxillary  il.fl;  interorhita!  3.4;  D.  Tir, 
24;    A.  HI,  III;  B.-ale-f  !t-;MH8. 

Body  very  deep,  I'uniprtwsiit,  liack  eli-vati-d;  liead  deep;  upper  profile  from  interorhita!  apace 
ohiiittiely  stniiiclit;  jawa  prixhieeil,  Ril)ei|iiiil ;  mnnlh  small;  teelh  line,  hnixhlike  in  jawe;  eye  median 
in  length  ot  head;  niaiyin  of  jireopiTi-le  very  llnely  nerrate;  intemrbital  fpaco  liniail,  eiinvex;  anterior 
noxtril  with  thin  llefhy  rim  and  flap;  jioHleririr  nostril  achortnhliiiiK' slit;  .anterior  ilorRalspineR  strong, 
enlaive<),  iMWterior  slender,  (HHial  from  middle  iHwteriorly.  laA  1.8  in  hewl;  tnilh  dorsal  ray  l.4i  third 
anal  spine  loiijivt,  1.7;  eleventh  dorwul  ray  l.'>;  ixH-triral  I. '2,  rather  hniatl;  ventral  pointer),  1.25;  ventral 
spine  l.f>5;  si»1l>3  tar^'on  tiiidilleof  »<iili-,  thus*'  <m  vertical  fins  lH.-eomin);  very  small;  acalet'  in  slightly 
ohliijne  aeries  on  aiile;  ventrals  witli  scaly  flxp  at  base;  candal  broad,  d<>ep,  margin  Rli^litly  rounded; 
least  depth  of  eandal  i>cdiincle  3  in  head;  lateral  liiii'  arr'he<l,  not  continuwl  Iwyond  baseof  soft  doisal. 

DeseribcNl  from  an  e.tample  (No.  (H540)  lakeii  al  Honolulu. 
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Color  in  ]ife(So.  O.tO.'Wl)  yellowifli  olive,  croHKcrt  by  a  series  «( lirowniph-oranRP  lines  from  pectoral 
region  lackwanl  and  ujm'ani;  cinmt  [lali-  iiranip;:  a  liroa-l  lilat'k  iwiiile  nver  iiajie  an<l  dowiiwanl  over 
eye  to  upper  cIko  of  siilio|.«?rcli',  namiwinR  at  lowfr  eii'i,  ami  iMHiierpil  anteriorly  liy  a  narrow  white 
line;  following  this  is  a  bntai!  while  KtiliUe  exteniiiiij;  lionn  over  humeral  rejiion,  ojierele  ami  eilge  of 
BhouUler-)!in.tlp  tn  lower  part  of  ojierc-nlar  o|H!iiinp(;  u  lilaek  bl'itch  at  <iri)(in  of  <l()r[«l  »e|wraU^t  from 
the  white  sadille  by  oranpi  y*;tlow;  Iwnealli  Uii?  a  liulit  bn>wn  ■•r  olive  wpaiv  iKiiinded  Wow  hy  a 
broad  yellow  line  extending  fniiii  hniiieral  n'^inti  ujitvanl  and  hiickwanl  lo  )«»■  of  seventh  donral 
?pine;  lielow  this  a  broad  trianftular  blatk  j-jiKtv  with  its  ba«e  at  Hhoulder-iiiriUe  and  e:(tending  back- 
wani  and  upward  tu  base  of  eixtli  to  eighth  dorsal  H|iiiie,  Imniidetl  Ixriowor  tieliind  by  a  narrow  yellow 
line:  a  curveit  yellow  line  beginning  on  tlonwl  at  base  of  seventh  »plne,  following  base  of  dor^l  to 
caudal  pe"luncle,  wliirh  it  eroHHt's,  then  wideiiins  out  uixin  ba«'  of  anal[  dorsal  dusky  olive,  a  broad 
black  band  parallel  with  the  vpIIow,  widening  on  soft  [Mrlioii  and  eonnectiiig  with  black  caudal  . 
peduncle;  above  this  a  broad  pale  orange  stripn,  bounde<l  on  soft  dorsal  by  while;  edge  of  dorsal 


Fio.  wa— CftatoJon  lun»ln  (I jicvin>.U' I ;  Inini  Ihe  ywiug. 

iiiembranefl  black,  formint;  a  broad  blai-k  Ixmler  on  soft  dorsal:  caudal  yellow  at  \yave,  a  narrow  black 
bar  at  middle,  lieyond  which  tile  fin  U  wliite;  anal  yellowish  orange,  bonlered  by  browniah,  and  with 
a  narrow  dark  orange  baiiil  near  lunrgin;  iiecloral  pidc;  ventrals  pale  orange.  Nlighlly  dusky  at  lips; 
iris  t>ale  blulNli. 

Another  example  (No.  03313)  has  npper  |>art  of  side  rich  gni/nish  olive,  t'rostH.i|  by  alxiut  9  or  10 
reildish -brown  Iwirs;  lower  iiart  of  i^iile  rich  lenion-yellow  crosniil  by  abiHit  '>  reildish-orangii  liam,  the 
2  under  pei'tural  breaking  u|i  into  reildii'li-oraiige  K|iots;  ti[>  of  snout  pale  rosy,  rest  of  snout  jiale 
yellow;  a  hroHil  black  suihlle  ovt'r  hinul  and  throuuh  eye  lo  uiii>er  eilgc  of  subopercle,  aUmt  nne-lialt 
broader  than  orbit;  l)ack  of  this  a  broad  white  Huldle  of  uIbiuI  name  width  extending  to  ne:ir  lower 
fwrt  of  oi)ercle  and  enveloping  part  of  shoulder-girOle;  Ijack  of  IhiM  a  yellowisli^reen  simi-e,  then  a 
black  sa'ldleat  untt.'^lo^l>a^<eof  dor>«ilex1eudinKalunKl)as<-of  ilorsal  to  near  liflh  spine;  a  large  oblong 
black  s|iotl>egi[iningon  Jinnieral  reijfion  anil  curving  upward  and  iMckward  to  base  of  sixth  and  seventh 
spines,  this  bounded  by  rather  broad  yellow  liordurs;  Ijclly  jwle  yellow;  a  jet-black  spot  on  caudal 
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pttdiinilc:  iloTHil  [lali-  vclliiH-  al  Imcp,  lipM  nf  Hpinpii  ami  eiivflii|iinK  mt-nil>ran<'H  black;  Rifl  iloraal 
with  n  \mlv  itraniB'  Imnil  at  law,  npxl  a  iiarniw  ftret^iiipli  iiljvi'  one,  then  fl  broader  ycllnw  fine,  a  very 
bmad  uraiiui-  iiin;  hroark'tiiiiK  Ix-himi,  a  [larrriw  ycUoM'  one,  ami  Hniilly  a  narniw  lilac-k  bonier;  ImuwI 
half  of  anal  Hii  pale  yi-llow,  a  iiuilian  liar  of  tviltiiKh-oraiiKc  f<|K)tM,  next  n  liniail  yi'llow  Itar,  a  narrow 
bifti'k  liar,  thi-n  lip  broadly  wliit>-;  iK-ctriral  nml  vcritratFi  pale  yt-llow;  irix  hiai-k. 

Color  in  lift' of  u siHi'iiiifii  (lii'M  No.  2t)l)  obtaiiifMl  by  J<>r>lan  an.l  KelloKR  al  Apia  in  1)HK>,  (l«>p 
golden,  a  lillle  oranne  tinjpil  ami  niim'  ilnsky  on  liack;  i-hin  (iray;  jmti-h  In-hind  wiilarslri|)e  clear 
(tray;  'ili|i,|ue  blaik  liand  lionlcrwl  lieton-  and  IH-Iiind  by  ilear  pilden  brown,  a  blaiki^h  blolrh  at  tiryt 
dorHal  Hpine  willi  jioklen  linnvn  liehind  il;  n[M>t  on  caudal  [icduni'le  and  Htripe  on  diirsal  golden,  ji 
bronn  Hhaile  acrciKi  dorsal  ami  anal,  iHfitleH  black  tiiw  and  liark-liniwn  Imndn;  ventral  golden  with 
wmie  dnfky;  ]ie<'loral  anil  ed)n!  of  i-andal  eolorhw. 

Color  in  iiloihoi,  very  (lale  brown,  liackaltovewitha  very  i«le  ulivaceonr*  tinge;  a  blat-kish  brown 
l«nd  aeroM  intemrhital  Ktiace, inelndinK eye, runninKl>ehind  down  on  |irpo|ierele,n»t  t.-i)ntiniii'<l1>elow, 
narn)ifly  Imnlered  in  Imnt  )m-1<iw  eye  with  white;  adjoinint;  Jnterorbital  liuml,  i.'ontiniied  on  Hide  of 
heail  anil  down  on  oixTcle,  a  liniait  white  Imml;  a  hniail  blackish -brown  Imnil  fmni  u|ien'le  up  to 
Tnidille  of  MpinoiiH  donwl  broadly  eilgeil  with  white;  a  hlai'ki)'h-hn)wn  hlott^li  on  liack  at  Irnse  ul  limt 
•1  domal  apineti,  l)onlered  lielow  with  whitinh;  Hide  with  obliijue  iiolilen  olire  baniia  following  uourNes 
of  waleH;  nmrginal  i>ortiiiii  of  Bpinoua  an<l  soft  dorsal  liroadlylilacklKli,  not  continue<l  on  poi<terior  rayn; 
a  rliifky  Htreak  runninic  alont;  basal  )>ortiiin  of  tH>ft  dorxal  broadena  ont  on  pimterior  niyK  and  furmtt  a 
blaekiHli  liloteh  at  front  of  (siulal  [)eiliin<'lo,  Ixirdereil  in  front  and  lK>hinii  with  ivhiti»<h;  inarKin  of 
raudal  whitish,  l)onlere<l  in  front  wiih  a  broait  blaekiHh  bar;  |h-cIo»I  icrayii>h. 

We  have  exaniine<l  211  exampIeK  from  Iloniduln  (0  itillt-fteii  by  JenkinH),  wlivre  the  ri|>ti-im  18 
<i>ninion  in  the  niarket:<,  -I  from  Kailua,  !>  from  Hilo,  and  10  froni  ('iH'<ianut  Inlanil  at  Hilo.  They  are 
from  leHH  than  an  inch  to  7.2  inches  lon)i,  Sjie^'iuiena  were  ohtaineil  by  the  Albalru^  al  llonoluhi 
ami  Waialua  Bay,  (>ahii;  Hilo  ami  I'naho  Bay,  Hawaii;  cixninon  at  ^moa. 

/Vnnaiviilruii  liiiiHla  Lnn-p^Hi:  HM.  Nnl,  I'lilw.,  IV.  WT.'SID.  1^13.  lXft>.  no  locality  givta. 

IVirt^xlon  l-Hulaluf  Qliny  &  linimAnl.  Viiy.  Vnnk:  SHI,  IfUt,  Saadwlch  Iitaodi. 

(■ft»f«/.niM«-nfonnB.  FowlfT.  l-nic.  Ac.  N«l.  S<l.  Phlla.    1900.  M3  iSniHlwIph  iKlnnilnj;  nut  iif  I'uvlvr^c  Valynplennn. 

iVi»«i([nnrriniila,riiTlFr£Valcnclpniiv>.  HK  S'al.  Polw..  Vll,  M.  pi.  1T3,  inal;  itUiithLT.  Ptaehe  dcrKtld-w.ll.K.  Inf. 

XXXIII.  \itH  <THh1(i,  Minilwli'h  Inlands  i^>ricly  l»laiirlK|:  (Hclndarhner.  IirtikH.  Ak.  Vim.  WIrn.  l.XX.  1900,  4S9 

(Homilului:  Jenkl^^  Bull.  t'.  H.  Fl^h  Cnmin..  XXII.  1302  iSepl.  -13.  imi>.  t7»  iHuunlula):  Siiydcr.  op.  pll.  Man.  IB. 

1MM>.  ^1  iHonoliilii;  Walaliia  Ikiy.  Otiiii:  Hllo;  Piinko  Hny.  Hawaili. 
tTljrtdrf.iBMifritofHtt'livlpr  4  ValMll■lelUll■^  HIat,  Nnl.  Pnlwi.,  VII,  02.  IKii,  Oualan,  jmiiwr;  Kowler,  I'pw.  Ai-.  Nat.  Mf. 

Pbila.    IMO-.'illiSandwIi-lilHlaDiKi. 
'^hUhIoh  anllalf  IIKvkvT  SaL  T)-ils.    Xwl.  IiM..  VI,  is,.!.  -a-I,  lile  of  Timor. 
iliirlifloH  itvIkII  Kaiip.  Nal.  Tydn.  Dterk.,  t.  In>>l,  1^.  Canton. 
.SnnXArwIiKfHniifn.  BkH'kcr.  N'('<t.T>-dK.  Dk-rk..  1. 1!«t.  l.'^. 
71tfm^>H^n(lAi'><v/Aifiui,BlKker,  Xeil.TyilH,  Mvrt.,  1.  IMH.  aiu  ilnlvi'I  Tluiiirl. 
TilrOji'mniitrHiliiniibi.  Blu>krr.  Visbs.  MRilniiiui'ar.y.i.  IK;4.  Maorlliui. 
niragoNojilrin  1  flarUithnlniu)  fi/riatut,  BlcfliiT.  Miar.  IX.  n.  Taf.  ^71.  Wk.  i  iSanclivic'li  Is1alnl«.  cti-.);  tint  i>f  Fiinik»l. 

806.  CbBBtodou  uulmaculatua  ItliH'h.     '' Kitiiiiiim."     I'lat^' 1.  ami  Fig.  Ii>l. 

I[ea<)  3.4in  lenifth;  depth  1,7;  eye  ;j,:t.'i  in  ln-aii;  snout  3;  maxillary  3.;15;  iiiterorbital  :{;  D.  xiii, 
Si;  A.  Ill,  aO;  w-ales  S-kS-W. 

Body  deep,  coui]iresHp<i,  Imck  elevated;  bead  very  ahort,  upper  profile  obliquely  coniMve;  snout 
slmrt,  blunt,  roundeti;  janH  ei|ual,  Hiivhily  proiliinii;  mouth  ciiiuil,  ga|H!  Bhort;  teeth  coarse,  bmah- 
Kke,  in  rather  broad  lianiin;  eye  Hiiiail,  niiiiway  in  leuKlh  of  head;  inarKinal  [wrtion  of  preo|)erele 
finely  wrrate;  inlerorbital  n[Mi-e  broad,  Mlipbtiy  o-iivi-x;  no^lrils  i-Um.:  toK<'ther,  anterior  with  fleshy 
fiap,  iKisterior  rounded;  anterior  dorxal  BpiufM  nln)ntr,  enlannHl,  ixwlerior  spinoB  Hlemier,  long(i4,  and 
alHiiit  eiiiial,  last  l.ft;  neventh  dorHal  ray  1.3;  «Himil  and  ihird  anal  epinee  alwut  eigual,  thini  1.7; 
cixth  anal  ray  1.4;  iiectoral  1.],  pinnteii;  ventral  imintiil,  1.2,  spine  Hharj)  I-fi;  caudal  pedunde  coni- 
prettsfl,  its  least  tlepth  2.H;  seuli'!!  large  on  front  of  wide  above,  othertt'ise  Hinail,  very  email  on  ventral 
fin«,  arranKed  in  nearly  hijriKi)ntal  fmrii-s. 

Color  in  life  of  a  fiH-ciinen  (field  No.  :iK«)  obtained  by  .Ionian  and  Kelltvg  at  Apia  in  1902,  iijtht 
golden  ftbovt:,  gray  l>eneath,  shoulders  and  front  of  sidi'n  with  angle<l  (  .  >  -shaped)  vertit^l  barfl  of 
di-ep  yellow;  o<'ular  liand  very  broail  tnim  fnint  ol  dorsal,  meeting  hs  fellow  across  breast;  snout  and 
forehead  gray;  a  large,  round  black  s|>ot  on  miiklle  of  side  of  buck  surrounded  by  gray;  dorwl  and 
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anal  clear  light  yellow,  each  with  a  riarruw  eubuinninal  lilack  l>ar  puHt«riorly,  the  edge  whitish ;  caudal 
peduncle  witti  a  eiinilar  black  bar  at  base,  folluwini  hy  a  while  or  whitish  Imr;  a  pale  yellowish  bar 
at  base  of  uauilal  rayH;  caudal  (in  whitish  with  dusky  dots;  vKiitral  yellow. 

Color  in  alcohol,  pale  brown;  a  hlackixh  baud  from  occiput  clown  through  eyeacnim  side  of  breast; 
posterior  margin  of  soft  doraal  and  anal  broadly  blackish  above,  edge  very  narrowly  grayish;  bwk 
above  with  large  blackish  blotch  fading  above  and  Utlow  in  grayish;  a  dark  or  bla<'kish  band  on 
front  of  caudal  peduncle;  7  or  8  oblique  dusky  streaks  along  margin  oF  large  scales  ou  front  of  side 
above;  snout  giayish  above. 

The  above  general  description  is  based  chiefly  uptn  a  specimen  from  Honolulu,  from  which  place 
we  have  17  examples,  the  Bj>ecies  being  rather  common  about  the  reefs.  The  younger  examples  show 
the  wedge-shaped  form  of  the  lateral  spot  which  suggested  the  name  sphenogpUut,  but  these  intei^rade 
fully  with  the  ordinary  form  both  in  Hawaii  and  i^amoa. 


Fia.  lei.^Claetoibm  unlmaeuialui  Blocli,    Type  of  C.  rpheaonpitai  Jenkins. 
OiaXodm  unfrnMuinlun  Bloch.  Ichth.,  VI,  M,  pi.  Ml,  flg.  1.  1788,  Eut  Indle«;   Fuwier,  Pror.  At-.  Nsl,  Sci,  Phila.  ISOO,  512 

THrati<mopfruii(/>pfrforAirtiH(oii)iimiRarHlaliii,Blei'l[er,Vcrli.  Kan.  Ak.  Wei.,  XVII.  1877,87  (Jara;  Kolor:  Tlmor^  Tem*(e: 

Buro:  Amboyna;  Ccram;  B«nda). 
OtslodotitiihtnoipUuiJeDklns.  Bull  IT.  S.  Flah  Cjmm..XlX,  ISM  |Junu  H,  ieOi),3S5,  flu.  8,  Kanolulu  (Type.Ho.  «705,U.  S, 

NHt.  Mil9.);  op.  ciC,  XXII,  1902  (Sepl.  ^  190S),  in  ( Honolulu,  lype  Htid  uolypexl. 

296.  Ohtetodon  punctatofaaciatu*  Cuvier  &  Valenciennes.     Fig.  162. 

Head  3.5  in  lengthjdepth  1.5;  eyei{.^5in  head;  snout  3;  mamillary  5;  interorbital  3.6;  D.  xiii, 
25;  A.  Ill,  18;  scales  7-60-18. 

Body  oblong,  deep,  compressed,  back  elevatetl;  head  deep,  compressed,  bluntly  pointed;  upper 
profile  oblique  undulate  from  snout  to  origin  of  dorsal;  jaws  small,  bUinlly  pro<luced,  snout  a  little 
longer  than  eye,  blunt,  rounded  above;  mouth  small;  leeth  thin,  iu  ralhcr  narrow  bruflh-like  bands  In 
jaws;  eye  small,  high,  anterior;  nostrils  dose  together,  circular,  anterior  with  elevated  fleshy  rim, 
posterior  larger;  interorbital  space  rather  narrow,  convex;  dorsal  spines  enlarged  at  first,  strong, 
K.  C,  B,  I903--.'I 
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poBterior  sleuder;  eij^hteenth  ilor§al  ray  1.7  in  head;  Hecond  and  tliird  anal  spines  longest,  of  about 
equal  length,  I.ti;  pectoral  ratlier  long,  a  MtHe  lontrtr  than  head;  ventrals  equal  to  iiectorali);  depth  of 
eaudal  peduncle  about  3;  sealeM  moderately  large  on  middle  of  Hide,  Kinall  on  head  and  caudal  pedun- 
cle, twcoming  very  email  on  vertii-nl  tine;  lateral  tine  arched,  running  down  to  below  base  of  la«t 
dorsal  my. 

Color  in  alcohol,  very  pale  brown  tingeii  with  dull  brassy  olivaceous;  a  dark  brown  spot  above 
o«'ciput  before  spinous  ilcirsat;  l)elow  this  a  brown  lian<l  runniii);  down  through  eye  lo  e<lge  of  preo- 
l>eri.'le;  side  with  7  nearly  vertical  olivat'eous  bands,  last  2  rather  indistinct;  each  scale  with  a  dusky 
sp<it,  becoming  smaller  Bf  the  scales  become  smaller  towanl  the  soft  dorxat  and  aual,  those  of  these 
fins  being  small  and  crowded;  outer  iwrtion  of  dorsal  with  2  subniarginal  longitudinal  lines,  the  outer 
very  pale,  the  2  close  together;  anal  with  a  blackish  brown  subinarginal  longitudinal  hue;  caudal 


peduncle  with  a  deep  brown  band;  base  of  caudal  dull  orange-brown;  a  median  black  lunate  cross 
bar  on  caudal;  pectoral  and  ventrals  tmle. 

Described  from  an  example  3.0  inches  long  taken  at  Honolulu  by  the  Fur  Seal  Commission. 
Another  example  3.75  inches  long  was  collected  hy  Dr.  Jenkinc,  and  others,  by  the  Albatroif  in  1902. 
The  species  was  descrilied  by  (Jarrett  from  the  Hawaiian  Islands. 
Chirlodm  pHHdnlo/atrialaii  Cuvter  A  VHlencJenniw,  Ui>n.  Nut.   FiiImi,,  VIJ.  -a,  IMl,  do  locality  giveo,  but  probably 

HawsiiiD  Idnadi. 
C**forfonpiirtdo/<rf(nnUBj  Gronow,  Cat.  Fish.,  ed.  Gmy,  70,  KW,  no  locality. 
Tdragonoplnu  iiunrlal^fatrl'iliu,  Blcoker,  Alius,  IX,  «,  lab.  S74,  flg.  3,  (Bum;   UbI  Major;    Solor;    Amboyna:    Banda: 

Aneltyom:  Sandwirh  Inlanils). 
CItmlodm  muUirLnrtui  Oarrctl.  l-ror.  Cal.  Ac.  Sci..  lit,  1K63.  M,  Sandwich  lalanda;  Gilnlhcr.  Fiwhe  dcr  Sud»e«,  II.  -H.  Ia(. 

XXXIV,  flg.  B,  1S74  (Sandvfich  Islnna!",  after Garretl'* drawing);  Jpnliit.B,  Bull.  U.  S.  Flah  Comm.,  XXU.  IBCe  (Sept. 

a,  1903),  in  (HODOlulu);  Snyder,  op.  oil.  (Jan,  19,  19W).  63  (Honolulu). 
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297.  Chretodon  mili&ris  Qiioy  &  Uainianl.    Plate  XLVIII  bd<I  Fig.  163. 

Head  3.6  in  lengtli;  <lt;pth  1.8;  eyv  3A  in  hewX;  snout  2.8;  inaxillary  4.5;  interorbilal  3.8;  D.  xtii, 
23;  A.  in,  20;  scales  ti-^50-20- 

Body  deep,  eouipresaed,  back  elevated;  head  deep,  upper  profile  very  slightly  eonvejt  above  eye 
to  origin  of  dorsal;  moutli  aiDall,  uiaxlllary  reathicig  below  anterior  nostril;  interorbilal  space  broait, 
convex;  teeth  in  broad  bands,  brush-like;  eye  midway  In  head,  rather  high;  margin  of  preopercle 
entire;  noetrils  close  together,  firat  round,  rim  elevated  and  witJi  fleehy  flap;  posterior  noetril  elongate; 
anterior  dorsal  spines  strong,  enlarged,  sixth  1.5  in  head;  eleventh  dorsal  ray  1.6;  third  anal  spine  1.6; 
third  anal  ray  1.2,  elongate;  caudal  broad,  mar^n  obliquely  straight,  upper  rays  longer;  pectoral  1.2; 
ventral  1.2,  pointed;  ventral  spine  1.6;  depth  of  caudal  peduncle  3;  scales  rather  large  on  middle  of 
side,  those  on  vertical  fins,  head  and  breast,  small;  lateral  line  running  to  below  base  of  posterior 
dorsal  rays. 

Color  in  life  ( No.  03035) ,  pale  cadmium-yellow,  richest  posteriorly,  and  on  soft  dorsal  and  anal 
about  a  dozen  series  of  small  round  pale  blue  s|>ols  extending  iTp ward  and  a  tittle  backward  across 


Fio.  1«3.— CAartorfon  mltiaris  Quoy  &  Galmard.    Type  of  C.  manltUigrr  Jenllina. 

upper  two-thinls  of  body;  between  these  a  aeries  of  smaller  yellow  spots  a  little  darker  than  body 
color;  a  broad  black  l>ar  from  edi^e  of  subo[)ercle  uuder  eye  vertically  through  eye,  thence  broadening 
upward  and  backward  to  near  origin  of  dorsal,  where  it  meets  its  fellow,  a  pale  bluish  border  behind; 
interocular  area  yellow;  rest  of  heail  bluish  gray;  a  jet-black  ring  covering  entire  caudal  peduncle;  3 
or  4  irregular  bluish-white  blotehes  on  posterior  part  of  side;  sheathing  membrane  of  dorsal  and  anal 
i.-admiuin-yellow,  the  spines  white;  soft  dorsal  and  anal  yellow,  then  white,  narrowly  edged  with 
black;  caudal  pale  yellow,  out«r  part  white;  pectoral  pale;  ventrals  pale  yellow,  outer  parts  white; 
iris  dull  silvery,  crossed  by  a  vertical  black  line. 

Color  in  alcohol,  pale  brown  or  whitish ;  a  deep  brown  hroail  band  from  before  spmous  dorsal  to  eye, 
margined  posteriorly  with  whitish,  continued  below  eye  down  on  interopercle  but  much  narrower; 
caudal  peduncle  blackish  brown,  last  rays  of  dorsal  broadly  blackish-bron  n  nmrgin  of  soft  dorsal  and 
ana)  narrowly  brownish;  side  with  10  nearly  vertical  series  of  large  deep  brown  round  spots  a  little 
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smaller  th&D  pupil  of  eye  and  with  many  emaller  xpot^  of  more  or  Ii«b  equal  size  distributed  in  oblique 
rowfl  alwvB,  beconiiujf  Bt might  on  side  below;  flnsall  pale. 

Descrit>ed  chiefly  from  example  No.  04556,  from  Honololu. 

Our  collection  coiitaina  37  excellent  Ept-ciniens  froiu  Honolulu,  where  it  is  common  about  the 
coral  reefe,  and  4  from  llilo,  raiigiu);  in  length  from  1.5  to  0.25  inches.  Of  those  from  Honolulu  1  was 
collected  by  Jordan  and  Snyder  in  lyOO  and  8  by  Doctor  Jenkine. 

Chrtadon  mUiarii  Quoy  &  aslmaiil.  Vovage  de  |-UraDle.  Zool..  SHO,  pi.  62,  Hg.  6.  VfU.  Saodwlch  Islandi;  Ejdoui  &  Son- 
leyet,  Vi>y.  Bonfle,  I.  IS3,  pi.  2.  Sg.  'i,  1841  (Saudwk'h  blandai^  UUiither.  Flwhe  der  SUdKC.  46.  l«H  {Suidwicb 
lalandg):  Steindachnei.  Dtnlu.  Ak.  Win.  Wleo,  LXX,  1900,  4«9  (UoDolulu;  I^jwn)!  Fowler,  Frw.  Ac.  Na(.  Svl. 
Phlla.  1900,  bVi  (Sandurli^li  IslHUd";  nolof  Bimkur);  Jcnklnii.  Bull.  U.  H,  PIhIi.  Comm..  XXlt,  IMU  (B«pl.  23. 1903). 


39S.  Chastodon  trifMci&tiu  Mungo  Park.     Plate  LIl. 

Head  3.75  in  length;  depth  1.75;  eye  3.5  in  heail;  snout  3.25;  maxillary  4;  interorbital  'i;  D.  jtiu, 
22;  A.  Ill,  20;  scales  7-40-14. 

Body  deep,  rather  elongate,  compresaud;  back  trenchant;  head  very  deep,  profile  sleep  above; 
snout  short,  blunt,  roundeii;  mouth  small,  horizontal;  t«*th  brush-like,  in  rather  narrow  bands;  eye 
high,  anterior;  interorbital  space  broad,  convex;  noetrils  close  together  in  front  of  eye;  sixth  and 
seventh  dorsal  spines  longest,  former  1.6  in  head;  fourteenth  dorsal  ray  longest,  1.75;  third  anal  spine 
longest,  1.6;  anal  rays  long,  thirteenth  ray  1.7;  caudal  small,  margin  rouadol;  i)ectoral  a  triBe  leas 
than  length  of  head;  ventral  1.2;  i«u<!al  peduncle  compressed,  its  least  deptii  2.6. 

Color  in  life  of  a  8{>ecimen  (field  No.  ^60),  taken  by  Jordan  and  Kello^  at  Apia  in  1902,  creamy 
orange,  grayer  above,  with  many  streaks  of  violet-blue;  head  and  jaws  blackish,  forehead  brown,  a 
golden  streak,  then  the  ocular  band,  then  awhitish  streak,  yellow  InjIow,  then  brownish,  whitish,  and 
purplish  black;  spinous  dorsal  light  yellow,  with  a  purplish  line  below;  soft  dorsal  yellow,  black, 
yellow,  violet,  gray,  purplish,  violet-gray,  the  outside  creamy  brown;  caudal  peduncle  slaty,  then 
whitish,  golden,  black,  golden,  and  transparent;  anal  with  a  golden  strigre  at  base,  then  black,  becom- 
ing rich  brown  on  spines,  then  golden,  then  dark  brown,  then  golden;  breast  golden,  with  a  black 
blotch;  ventrala  golden;  jtuctoral  pale  yellow. 

CJoIor  in  alcohol,  pale  brown  alwve,  lower  surface  whitish;  side  with  loi^itudinal  narrow  brown 
bands  extending  up  on  spinous  dorsal,  where  they  are  very  narrow  and  close  together;  snout  and 
lower  jaw  blackish  brown,  fading  to  a  lighter  brown  on  interorbital  space;  a  blackish- brown  band 
from  occiput  to  eye,  bordered  narrowly  with  white  continued  through  eye  and  l>elow  to  front  of 
throat;  a  white  vertical  band  from  below  nostrils  separating  brown  of  snout  and  band  below  eye;  broad 
white  vertical  band  behind  dark  banii  below  eye;  a  narrow  dark  line  from  below  an t«rior  dorsal  spine 
obliquely  down  and  close  behind  eye;  soft  dorsal  with  a  black  liand  beginning  on  upper  part  of  first 
dorsal  lays,  continued  down  along  base  of  soft  dorsal  and  upper  part  of  caudal  peduncle,  at  first  narrow 
then  widening  below;  two  narrow  dusky  lines  close  together  on  upper  part  of  soft  dorsal  running 
down  farther  apart  and  at  eijiial  distance;  soft  dorsal,  anal,  and  caudal  grayish,  a  median  vertical 
blackish  band  on  caudal;  anal  with  a  long  blackish  longitudinal  band  edged  with  pale  yellow  broad- 
ening posteriorly,  running  along  basal  portion  at  first,  then  extending  out  on  median  part  of  soft  anal 
posteriorly;  margin  of  anal  narrowly  light  gray  below,  above  this  a  broad  area  of  dark  gray,  e<lges 
above  and  below  deeper;  pectoral  and  ventrals  pale  or  whitish.  Described  chiefly  from  example  No. 
04549,  taken  at  Honolulu. 

The  collection  contains  but  5  speciniens,  4.75  to  6  inches  long,  all  from  Honolulu.    Of  these,  I  was 
obtained  by  the  Alhatroxn  in  1891),  and  2  were  colleetwl  by  Doctor  Jenkins.    The  species  is  widely 
distributed  throughout  Polynesia,  but  is  rare  about  the  coral  reefs  at  Honolulu. 
Chrlodon  IrifaacHUiw  Mungo  Park,  Trans.  Uiin.  Siit..  III.  1797.  34.  Shorn  of  Sumatra;  UoOptdt,  HtKt.  Nat.  Poiw..  IV.4(a, 

4M,  and  49H,  IMZ:  Ji^nkliu,  Bull.  U.  S.  Fish  Comm..  XXil,  IWi  {Sept.  -ja.  1903).  474  (Honolulu). 
Chrtodoa  riHalwi  Blucb  &  Schneider,  Rygt.  Ichlh..  127,  ISOl,  Sumatra:  CuvkT  &  Valpnciennex,  HIU.  NaL  I^Ik.  VII.  34, 
1831;  Bleekrr.  Verh.  Batav.  UenooUch.,  XXllI.  IHlia,  ChKlnil..lK  (AralMj'nH):  BIwkcr,  Enum.  Spw.  Arvh.  India, 
49, 1859  (Eail  Indian  An.'hip«la«o);  Oilmher,  Cat..  II.  ^3. 1660  (Ctram;  Amboyna|;  Utlnther,  FinJiederSUdsee.  ir. 

CA«tod(m(aH-nf!7ruinCuvler&  ValencleunM.  Hist,  Nat.  Poba..  Vil,  38. 1831.  Ouara. 
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299.  Ohmtodon  ornatiHimua  Siilandfr.     "  Kilmtiipu."    Plate  Llll. 

Head  3.3  inlenj^h;  depth  1.4;  eye 4  in  head;  hdouIA;  maxillary  3.5;  jnterorbital  !!.I;  D.  zxii,  28; 
A.  lit,  23;  scales  12-58-25. 

Body  very  deep,  compressed;  head  deep,  upper  profile  from  Htiout  lo  origin  of  dorsal  almost 
straight;  snout  very  short,  bluntly  rounded;  inoiitli  small;  termltial  jawB  a  little  produced;  lipe  rather 
thin,  broad;  teeth  in  broad  bnish-lilte  bands;  eye  bigh,  a  little  anterior;  preopercle  very  finely  serrate; 
interorbital  spare  broad,  convex;  nostrilii  elose  tc^ther,  anterior  with  rim  elevate,  with  fleshy  flap, 
posterior  circular;  ilorsal  spines  graduated  to  last,  which  is  1.6  in  head;  seventeenth  dorsal  ray  1.3; 
fourteenth  anal  ray  1,3,  longest;  caudal  with  slightly  rounded  margin,  1.2;  pectoral  short,  1.1;  ventrals 
inserted  a  little  before  pectoral,  1.2;  ventral  «pine  1.35  in  length  of  fin;  depth  of  <'audal  peduncle  2.4; 
scales  ctenoid,  in  nearly  horizontal  series  Itpcoming  very  small  on  vertical  fins;  lateral  line  strongly 
arched,  not  continuona  beyond  base  of  last  dorsal  rays. 

Described  from  example  No.  04560,  from  llonohdu. 

Color  in  life  of  a  specimen  (field  No.  383),  obtained  by  Jordan  and  Kelli^gat  Apia  in  1902,  gray; 
head  and  belly  golden;  8  blackstripes  across  head,  theinterspacew  yellow;  3  orange  bars  before  pectoral; 
6  rich  orange-brown  oblii|iie  stripes  npwanl  and  backwani;  a  seventh  stripe  on  anal  dark  brown,  this 
edge<l  with  a  narrow  black  streak,  then  clear  yellow;  dorsal  black,  with  a  yellow  and  3  black  stripes; 
caiiilal  with  2  black  Htri)>es  and  a  dull  yellowiHh  one,  it^  base  gray;  ventral  golden;  pectoral  dull 
orange;  breast  anteriorly  black. 

Color  of  a  nearly  fresh  example  white;  head  and  l)elly  light  yellow;  side  with  7  oblique  bands 
of  orange-brown;  6  Itands  and  blotches  on  head  black;  doraal  white  with  2  black  stripes  and  a 
yellowish  one;  anal  with  2  black  stripes  and  a  yellow  one;  caudal  whit«  with  2  black  stripes; 
pectorals  yellowish;  ventrals  golden. 

Color  in  alcohol,  pale  brown  ground-color  tinged  with  yellow;  side  with  6  rather  broad  oblique 
creamy  brown  bands  with  gray  edges;  head  with  blackish  vertical  Itands,  2  of  which  are  broad,  1 
running  from  snont  down  on  side  of  lower  jaw,  the  other  from  above  occiput  down  to  eye,  continued 
below  and  down  to  breast;  lower  lip  broadly  blackish;  2  narrow  blackish  vertical  lines  behind  eye, 
first  continueil  from  behind  eye  up  along  margin  of  dorsal  to  last  riorsal  rays;  a  broad  band  of  gny- 
brown  between  eyes;  spaces  between  black  bands  and  lines  on  heail  yellowish ;  margins  of  soft  dorsal 
and  anal  narrowly  blackish;  anal  with  a  broad  block  marginal  band  parallel  with  margin  of  fin; 
caudal  with  margin  white,  a  blackish  lemitna!  lund;  a  black  median  cross  banil;  pectoral  and  ventrals 
pale,  former  with  white  bar  across  base. 

The  collection  contains  6  specimens  obtainetl  by  ourselves,  2  by  the  Pur  Seal  Commi.ssion  and  3 
by  Doctor  Jenkins,  all  from  Honolulu,  where  the  species  is  frequently  taken  among  the  coral  reefs. 
The  length  varies  from  4.5  to  7.25  inches.  Other  specimens  were  obtained  at  Honolulu  by  the 
AlbafroM. 

OutMou  antaJiHintuiSal&niler  in  Cuvier  &  Valentienn«i,  Hlsl.  NrL  Poisa..  VII,  22,  1S3I.  Tnhill;  Uilnlher,  Cat..  II,  li. 

1)160  (enndiTicli  IsUnds:  Ambo]'na):  QUnthcr.  FJTChc  derSadsee,  II.  3H.  Utf.  XXX.  llg.  B.  lini  (tiaiiAiclrh  Islands); 

Fowler.  Proc.  Ac.  Nst,  Scl.  Phlla.  19W.  61.t(Saiidwioh  lalauis):  Jenkins,  Bull.  IT.  B.  Fish  Comm,,  XXII.  IWJ  (Sept. 

2t,  1909),  t7i  (Honolulu);  Snyder,  op.  c1(.  (Jan.  19, 1904).  SSI  (Honolulu). 
OUtedon  ornnlu)  amy,  Zool.  Miacell.,  33,  tS31,  Sandwich  lalanda. 
CUIianrtltitonuillaimiii.  Kaup,  ATch.  NatuTgEBrh.,  XXVI,  I!*60.  141. 
TMnvmspIrMamalintnmc.  Bleekcr.  Ned.  Tydii,  IHerk,  ILItftt.  IStiA, 
IWnHjmtnpdTK  (CiOaradai)  onuUltilnuii,  fileeker,  Verh.  Kon.  Ak.  Wet.  XVII,  1877,  S7  (Amboyna:  New  Guinea), 

300.  Chcetodon  qiMldrimaculatna  Gray.     Plate  XLIX. 

Hea.1  3.5  in  length;  depth  1.6;  cye3.5  in  hea.1;  snoiit2.S;  maxillary  4.4;  interorbital  3.4;  D.  iiv, 
24;  A.  Ill,  IH;  scales  8-42-20. 

Body  deep,  compressed,  back  elevated;  head  very  deep,  upper  profile  oblique;  snout  long,  oblique; 
jaws  produced,  blunt,  equal;  mouth  small,  nearly  horizontal;  teeth  brush-like,  in  broad  bands  in 
jaws;  eye  small,  anterior;  marginal  portion  of  preo|iercle  crenulate  below;  interorbital  siwce  broad, 
•  convex;  nostrils  small,  close  together,  circular,  anterior  with  small  fleshy  flap;  anterior  dorsal  spines 
stjong,  somewhat  enlarged,  fourth  longest,  1.5  in  head;  secoixl  anal  spine  longest,  1,4;  thirteenth  anal 
ray  longest,  1,5;  caudal  broad,  slightly  rounded;  i>ectoral  )>ointe<l,  a  little  longer  than  head;  ventrals 
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sharply  pointed,  1.1;  xpine  1.6;  sralea  larffe  on  sidp,  flniall  on  lieail,  caudal  pedundp,  and  ch«8t,  and 
becoming  very  small  on  vertiiAl  fln^;  acalt^  in  olilique  series  at  first  aiiove  lateral  linp,  in  horizontal 
series  below,  lateral  line  ninning  to  caudal  peiliincle  above  at  base  of  last  dorsal  rays.  Described  from 
example  No.  01544,  taken  at  Honoluln. 

Color  in  life  (field  No.  03406) :  (i round-color  of  lower  liall  ol  body,  head,  spinous  dorsal  and  pecto- 
ral, citron-yellow;  of  caudal,  anal,  and  ventrals  chrome-yellow;  iiiterorbital  orange;  a  chrome-yellow 
ocular  bar  deepeniiiK  into  orange  almvc,  edgnl  on  each  side  by  a  narrow  black  line,  outside  of  which 
is  a  narrow  light  blue  line  exten<liiiK  from  lower  margin  of  interopercle-to  origin  of  dorail;  upper  half 
of  Imdy,  scaly  sheath  of  doraal,  and  caudal  peduncle  sooty  gray,  excepting  2  elongate  white  spots  on 
lateral  line,  one  below  center  o[  spinous  dorsal,  the  other  l>elow  oripn  of  soft  dorsal,  the  latter  Bp<it 
cormected  wilh  the  general  yellow  below  l>y  a  short,  broail  yellow  stripe;  a  narrow  light  blue  band 
edge<l  outwardly  with  a  narrow  black  tine  along  edge  of  <loisal  and  anal  sheath;  upper  e<lge  of  soft 
dorsal  and  lower  edge  of  soft  anal  black;  taiidal  edged  with  light  blue;  base  of  each  scale  on  anterior 
of  side  with  a  round  reddish  brown  spot. 

Color  in  alcohol,  upper  surface  deep  blackish-brown;  a  brown  hand  from  occiput  te  eye  edge<l 
with  darker,  which  is  continued  below  eye  on  interopercle  as  2  dark  brown  lines;  white  tjand  from 
first  2  dorsal  spines  separating  dark  Innd  above  eye  and  blackish -brown  of  Iwck;  a  lar^  white  blotch 
on  middle  of  side  aliove  and  another  Ix'tow  base  of  soft  doraal  on  back;  a  dusky  band  across  caudal 
peduncle;  l>asal  portion  of  dorsal  fin  blackish- brown;  margin  of  soft  dorsal  above  with  a  narrow  black 
line,  another  siibmai^inal  black  line  beginning  on  last  half  of  spinouB  dorsal  and  running  to  posterior 
rays;  l)elow  this  and  closer  to  it  than  it  is  to  e<lge  of  fin,  a  gray  line;  ciiudal  with  a  submar^nal  gray 
line;  anal  with  a  black  line  along  e<lge  of  lower  rays;  edge  of  soft  anal  below  narrowly  blackish;  a 
narrow  black  line  from  origin  of  spinous  anal  running  out  subinarginally  to  posterior  rays;  alx>ve  this 
a  narrow  gray  line;  niidille  of  side,  just  bi-tow  dark  color  of  back,  yellowish;  each  scale  on  side  below 
with  a  dusky  spot  in  middle;  lower  surface  of  body,  hea<l  (ext«pt  dark  band),  margin  of  dorsal,  anal,  • 
caudal,  pectoral  and  ventral,  whitish. 

We  have  examined  It)  examples  obtained  by  Doctor  Jenkins  and  10  collected  by  ns,  all  from 
Honolulu;  length  3  to  5.5  inches.  The  Alhairvii  a\m  obtained  examples  at  Itonohilu,  where  the 
spe<'ie8  is  moiierately  common  about  the  coral  reefs. 


[rlJuanUalM'  Oray,  Zool.  MImvU..  3»,  IS3I-13,  Sand 


r,  PlHche  der  SildKee,  H.  sn,  tat.  XXX,  fljc.  A.  IXJt  (Sandwich  tsln 
Win.  Wleii.  LXX,  tMV.  4NH  (Himolnlu;  L»y»in):  Fowlrr.  Vine.  Ac.  Nat.  » 
Jenkins,  Bull.  V.  B.  Fish.  Conim.,  XXII.  IWJ  (S»pt.  23. 1903),  471  (Monoiu 
(UoDolulu). 

801.  Chaatodon  corallicoU  Rnyder.     Plate  46,  flg.  1. 

Head,  measured  to  e<lge  of  opercle  3  in  length  to  base  of  <'audal  fin;  depth  1,7;  depth  of  caudal 
peduncle  3  in  head;  eye  2.4;  snout  2.3;  interorbital  s|iace  3.  D.  xiii,  21;  A.  in,  IH;  scales 4-30-12. 
Anterior  profile  between  snout  and  dorsal  almost  straight,  with  a  slight  convexity  over  eye;  snout 
short,  its  length  somewhat  less  than  <liameter  of  eye;  jaws  equal;  teeth  fine  and  brush-like;  pseuflo- 
brancbiie  very  large;  glllrakers  on  first  arch  5-|-14,  short  an<l  painted;  stales  on  top  of  head  and 
on  snout  very  minute,  those  on  cheeks,  operctes,  an<l  breast  lai^r;  width  of  scales  near  middle  of 
body  about  equal  to  diameter  of  pupil,  those  on  caudal  peduncle  greatly  reduced  in  size;  rayed 
portions  of  dorsal  and  anal  closely  scaled,  the  scaled  area  ex tendhig  forward  on  xplnous  portion  of 
dorsal  fin,  decreasing  In  height  from  near  tip  of  eighth  spine  to  base  of  first,  leaving  the  membranes  of 
the  anterior  spines  largely  naked;  lateral  line  curved  upward  and  constantly  approaching  the  back 
until  it  disappears  near  end  of  dorsal  fin,  not  extending  on  caudal  peduncle,  with  36  pores,  scales  very 
small.  Exceptthe  first  the  dorsal  spines  are  high  anteriorly;  height  of  second  to  sixth  equal  to  distance 
between  tip  of  snout  and  center  of  eye;  height  of  first  spine  about  equal  to  diameter  of  pupil ;  length 
of  longest  rays  about  equal  (o  that  of  longest  spines;  membrane  deeply  notehed  between  anterior 
spines,  the  notehes  growing  shallow  posteriorly  as  the  scales  approach  edge  of  fin;  second  anal  spine 
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longest,  about  equal  to  highest  ilorsal  spine;  meml>rane  deeply  nolrhed  between  first  and  third  apiaei, 
the  latter  closely  ronnected  with  raypi)  )H>rtinn  nf  tin;  Ixirder  of  unal  fin  extending  a  little  farther 
{Mteteriorly  than  that  of  dorsal;  caudal  lrun<:ate,  upiier  rays  fllitEhtly  longer  than  lower,  1.37  in  head; 
pectoral  1.17  in  head;  ventralp  not  quite  reaching  vent. 

Color  in  alcohol,  dull  silvery,  browniah  along  the  liark,  the  dark  color  extending  downward  in 
region  of  pect'>ral  lin;  ecalefl  on  greater  part  of  l)ody  with  <larker  centers  and  lighter  e^Igex;  poaterior 
part  of  body  with  many  dark  Hpnts  ahoiit  hitlF  ok  large  ax  pn|>i1;  head  with  a  vertical  h  row  nigh-black 
band,  the  posterior  Iwrder  of  which  pawies  from  inwrtion  of  dorwl  thnntgh  pOBterior  border  of  eye, 
thence  curving  iMickwanI  to  origin  of  ventralit;  width  of  liand  eoiucwhat  lew  than  diameter  of  eye; 
Interorbltal  area,  snont,  and  u|iper  lij.  dark  brown;  dorMal  and  anal  narrowly  border*^  with  dusky, 
rays  tijiped  with  white;  scaleil  portion  of  <lor8al  with  large  irregular  dusky  spotK  se|>arated  by  narrow 
light  spai^es,  which  take  the  form  of  a  network;  caudal  light,  broailly  l>ordere<l  with  dusky;  pectora] 
plain;  ventrals  blackish  towan)  the  frt-e  margins. 

Described  from  the  type,  No.  50880,  V.  S.  Nat.  Mua.,  a.-l  inches  long,  from  station  4012.  Other 
specimens,  among  which  are  cutypefl,  No.  77.12;  Stanford  Univ.  Mns.,  differ  little  from  the  type. 
S[tecimenR  were  taken  off  the  southern  coaiit  of  <>ahu  at  station  40:12,  depth  27  to  2D  fathoms;  station 
4ail,  depth  27  to  28  fathoms;  station  4034,  depth  28  fothoms. 

'Hjrf-xl™  nrallinla  Snyiler,  Bull.  IT.  S,  Pish  IJonim.,  XXli,  19(B  (Jan.  19,  1U«H|.  631,  pi.  11,  flg.  20,  AltalroM  Butlon  4033,  off 
■out hern  cout  of  Oabu. 

308.  Ohtetodon  fremblii  Bennett.     Plate  LI. 

Head  3.4  in  length;  depth  l.H;  eye  ^..S  in  head;  snout  /i;  maxillary  4.4;  interorbltal  3.5;  D.  xiv, 
21;  A.  Ill,  18;  stales  10-50-27. 

Body  ileep,  compressed,  b^k  elevateil;  heail  deep,  tipper  profile  oblique;  snout  long,  bitint, 
roundeil;  mouth  small,  jaws  produced,  equal;  teeth  small,  in  brush-like  bands  in  jaws;  eye  email, 
superior,  midway  in  length  of  head;  margin  of  preopercle  very  finely  serrate;  interorbltal  space 
broa<l,  convex;  nostrils  circular,  close  together,  anterior  elevated  rim  with  fleshy  flap;  anterior  dorsal 
spines  enlarged,  strong,  sixth  1.6  In  head,  longer  than  posterior  S]>lnes:  eighth  dorsal  ray  1.6;  eighth 
anal  ray  1.6;  caudal  with  upper  rays  longest,  margin  obliquely  straight;  |>ectiiral  l.I;  ventral  pointed, 
nearly  reaching  anal,  1.2;  scales  small,  very  small  on  vertical  fins  and  head;  scales  forming  slightly 
oblique  series. 

Color  in  life,  pale  yellow,  lighter  l>elow,  edges  of  8cale«  darker;  no  ocular  bar;  a  black  saddle, 
narrowly  edge<l  with  blue,  in  front  of  dorsal;  a  large  black  spot  e<lgeil  with  blue  extending  over  the 
posterior  half  of  soft  dorsal,  the  caudal  peduncle  and  the  last  2raysof  s<iftanal;  side  with  8  longitudinal 
(slightly  oblique)  narrow  blue  lines  edgcil  with  black,  3  of  which  converge  to  the  eye  and  1  passes 
to  the  angle  of  ttie  mouth;  above  these  an  interrupted  blue  line  on  the  dorsal,  and  below  them  a  con- 
tinuous blue  line  on  the  anal;  pectoral  translucent  white,  ventrals  yellow;  dorsal  and  anal  yellow; 
soft  dorsal  narrowly  edged  with  a  submarginal  lineof  black  l>elow  and  alxive  white;  lower  edge  of  soft 
anal  edgeil  with  black;  caudal  white,  In  Its  center  a  broad  bar  of  yellow  with  its  hind  edge  cresceiitic, 
narrowly  eilged  above,  below,  and  l)ehind  with  black. 

Color  in  alcohol,  very  pale  bniwn,  light  on  lower  surface;  posterior  half  of  soft  dorsal,  caudal 
peduncle  and  outer  portion  of  posterior  rayw  blackish;  soft  dorsal  and  anal  with  blackish  submai^lnal 
lines;  spinous  dorsal  with  median  dusky  line;  side  with  pale  slaty  slightly  oblique  longitudinal  stripes 
{clear  blue  in  life)  margined  narrowly  with  dusky;  caudal  with  pale  submarginal  gray  line,  with  basal 
gray  cross  band;  pectoral  and  ventrals  gray, 

Desmtted  from  an  example  (No.  04.')31)  5,8  Inches  long,  taken  at  Honolulu,  where  the  species  is  not 
rare.  Doctor  Jenkins  collected  8  specimens  at  Honolulu  and  we  have  5  from  the  same  place,  as  well 
as  1  from  Hilo.     Length  3.25  to  6.25  inches.     The  Allxilros»  also  secured  specimens  at  Honolulu. 

incliidefi  (nw);  Udnlhei,  Flxclie  ilvraiKlBu^,  11.  S9.  taf.  XXIX. fife-  B.  1174  (Sanitwlcli  Ixlanilnl;  Rlelndachner.  Dtnka. 
Ak.WlBs.  Wlcn,LXX,  1900, 488  (lA>*wn);  Jenkins.  Bull.  U..':,  Fish Comro..  XXII,  liKU  (Sept. !3, 1903).  1T3<Uonululii); 
Snyaer,  op,  dl.  (Jan.  19, 1904),  631  (Honolulu). 
auetodonjrenililli,  Cuvler  A  Valenciennei,  Hist.  Not.  IVtlra.,  VII.  24. 1B31:  atter  BeDoett. 
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Q«iini  ITS.  inCBOGAHTHirS  SwsUuon. 

Thie  geniw  differs  from  Chselodun  rliiefly  in  the  Hmall  nailep,  their  l>eing  about  60  in  the  lateral 
line;  the  soft  doreal  and  anal  are  shorter  than  \»  iwua).  in  Chirlfnioi>,  the  fin  fonniila  of  the  typical 
Hpefies  being  D.  xi,  17;  A.  iii,  14;  it  iw  in  fact  douhtful  wlielher  the  gfnus  cimtains  a  Keconil  upec'iee, 
as  the  other  species  with  small  scales  have  the  soft  flns  many-rayed  and  constitute  Bleelier's  genus 
Uemiiaitricldhyt  (type,  poli/lfjiiii),  which  is  apiMrently  valid;  in  any  ca^e  it  hae  no  cloee  relation  la 
MicTocanlhwi  atrigatvt. 
VtfrooiHCAwHwBinson.  Clan.  Anlm.,  \l.2\b,\«^  {MriDOlia). 

303.  Kicrocanthua  Btrigntus  (Cuvier  &  Valenciennes). 

Head  .1  in  length;  depth  1.7S;  eye  2.8  in  head;  snout  3.5;  maxillary  4;  interorbital  3.25;  D.  i,  ii, 
16;  A.  in,  14;  scales  10-.Wf-27. 

Body  deep,  rather  short,  compre(*ie<l,  liat^k  elevaletl;  head  rather  small,  compressed,  pointed, 
upper  profile  straight  from  tip  uf  snout  to  eye,  then  slightly  eon  vex  to  dorsal  fin;  teeth  sharp,  pointed, 
pungent,  in  rather  broad  banda  in  jaws;  jaws  rather  email,  blunt,  slightly  produced;  Bi(out  short, 
pointed ;' mouth  email,  terminal,  smalt  maxillary  expanded  dietally  to  below  anterior  nostril;  lips 
rather  fleehy;  eye  large,  anterior  to  middleof  length  of  head, superior;  nostrils  close  t<«ether,  anterior 
with  a  small  flap,  posterior  a  short  slit;  interorbital  space  broad,  flatttoetl  and  slightly  convex;  pre- 
orbital  broad,  2  in  eye;  dorsal  spines  longest  anteriorly,  fourth  1.75  in  head,  last  2.3;  anterior  doinal 
rays  longest,  1.9;  second  anal  spine  largest,  enlai^e*!,  l.S;  anterior  anal  rays  longest,  second  2;  caudal 
rather  snmll,  emarginate,  about  equal  to  head;  caudal  peduncle  compressed,  its  depth  2.3;  pectoral 
small,  3.8  in  body;  ventral  1.26  in  head;  ventral  spine  2.25;  scales  rather  weakly  ctenoid,  small;  eoJt 
dorsal  and  anal  covered  with  very  small  scales,  caudal  with  small  scales  only  at  base;  pectoral  and 
ventrals  with  small  scales  basally;  lateral  line  evenly  arched  to  candal  peduncle,  then  straight  to  base 
of  caudal. 

Color  in  alcohol,  ground-color  creamy  white,  side  with  6  dark  olive-brown  nearly  horizontal  broad 
bands;  first  along  niiildle  of  spinous  dorsal  across  anterior  rays,  second  along  liase  of  spinous  dorsal 
across  middle  of  soft  dorsal,  third  IhiIow  this  along  back  and  over  posterior  rays,  fourth  from  occiput 
to  middle  of  base  of  cauilal,  fiftli  from  alxtve  eye  acrom  last  third  of  anal,  and  sixth  from  snout,  Itehind 
eye  to  base  of  pectoral  then  down  to  anal  spine,  running  up  along  anterior  soft  rays;  pectoral  and  caudal 
pale  brown;  ventrals  pale  brown  l)asa]ly,  outer  portions  grayish. 

Described  from  an  example  taken  by  Jordan  and  Snyder  at  Honolulu,  where  the  species  is  scarce. 
We  have  4  spe<jmens  from  Honolulu,  1  collet-led  by  Jordan  and  Sny<Ier  and  3  by  Jenkins.  Length 
3.3  to  4.3  inches.  Other  specimens  were  obtained  by  the  AlbalroKt  at  Honolulu.  Compared  with 
examples  from  Nagasaki  we  find  no  difference. 

CABfodon  Mripotut  Cuvier  &Vs1enc[«nn»i,  Hist.  Nat.  Folm.,  Vri.2&.pl.  170,  ISSIJapu;  (iOnther,  PiechederStldaee,  II.  IT, 

1S74  (Sandwich  Islandu). 
Jlimieanlliiuiitngalnt.  Jcnkirs,  Bull,  I'.  8.  Fish  Comm..  XXII.  IBM  (Sfpt.  23,  l«031,  «1  (Honolulu):  Sn)-der.  op.  ril.  (Jan. 

19,  l904),532(Hunolu1u). 

Oenni  176.  EEKIOCHUS  Cii^ner  &  Valenciennes. 
Body  much  compressed  and  elevated ;  toreheail  In  adult  often  with  bony  projections;  dorsal  spines 
11  to  13,  the  fourth  greatly  elevated  and  filiform;  muzzle  rather  short;  no  teeth  on  palate;  nospineon 
preopercle;  scales  moitera1«. 

Allied  to  Ch^odoii,  but  well  <1iatinguished  by  the  prolongation  of  the  fourth  dorsal  spine. 
ifnitorAiHCuTiCT^  Valenciennes.  HiKt.  Nat.  Poim.,  VII.  92,  tfl.tt  Imnmitrpiiiolat). 
limriehlhgii  Caviar  Si  VftlenclBuntTi,  1.  c.  IW  ('■oriiul. 

Blphrrala  CanUa,  Malayan  Fishea,  I.».  laWCnuuTOfrpfdofM};  mibfllltiiteforflfnincAu*,  onaoeoiintol  airnioeV,  a  prior  genua 
of  LfpidopTera, 

304.  Heniochus  acuminatu*  (I.innieus).     Plate  LV. 

Head  3  in  length;  depth  1.5;  eye  3  in  head;  snout  3.2;  maxillary  .5;  interorbital  3,75;  D.  xii,  24: 
A.  in,  18;  scales  7-50-22. 

Body  very  deep,  conipresseil,  liack  very  trenchant;  head  small,  deep,  upper  profile  undulate;  snout 
pointed,  rounded  above;  jaws  produced,  pointed,  ei|ual;  mouth  small,  very  oblique,  maxillary  small; 
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teeth  rather  firm,  forming  a  narrow  bnish-like  series  in  eaoh  jaw;  eye  large,  round,  ant«riar:  inter- 
orbital  broad,  convex;  nostrile  large,  close  together  in  front  of  eye,  anterior  circular;  doreal  apinea 
strong,  sharp  pointed,  fourth  .very  long,  produced  in  a,  slender  filacnent,  longer  than  entire  length  of 
Bah;  fifth  doraal  spine  longer  than  others;  middle  dorsal  rays  longeat;  ae<-on<l  anal  spine  very  targe, 
equal  to  tbird,  which  is  rather  alender,  1.7  in  bead;  fourth  anal  ray  longest,  1. 35:  raudal  email,  prob- 
ably truncate:  pectoral  pointed,  upper  rays  longest,  equal  to  heatl;  ventral  pointed,  spine  large,strong, 
long,  length  of  fin  equal  t'>  heail;  caudal  peduncle  small,  compressed,  its  least  depth  nearly  3  in  bead; 
scalesjong,  ctenoi<l,  tbose  on  bead  above  and  basal  portions  of  vertical  fins  very  small;  rona  of  scales 
curved  up  above  lateral  line  in  front,  those  on  middle  of  side  nearly  horizontal;  lateral  line  strongly  . 
arche<l,  then  running  down  on  middle  of  aide  of  caudal  peduncle  to  caudal.  Described  from  an  exam- 
ple (No.  OS.'i.ll)  taken  at  Houolulu. 

Color  in  alcohol  (No.  03531)  6.5  inches  long,  ground-color  wbit«,  head  and  snout  above  brownish; 
a  broad  blackish- brown  vertical  band  from  before  and  including  first  4  dorsal  spines,  down  over  side, 
including  also  posterior  margin  of  opercle,  base  of  pectoral,  belly,  and  ventrals,  then  extending  on 
each  side  of  vent  out  along  spinous  anal  to  second  anal  ray;  another  broarl  blackish -brown  liand 
beginning  at  tip  of  fifth,  including  next  3  spinea,  extending  down  on  aide  obliquely  backward  till  it 
includes  last  half  of  soft  anal. 

We  have  examined  4  examples,  all  from  Honolulu,  1  of  them  collected  by  Doctor  Jenkins.  These 
are  4,5  to  T.25  inches  long.     Also  obtained  by  the  Albalromi  at  Honolulu,  where  the  species  is  rather 

Chrtodon  ae«miaahu  Linmeus.Syst.  Nat..  FjI.  X,  272, 175S,  lad 
Oarln/toH  mamilepidn/ai  Ijnniciui.  Sysl.  Nnl.,  cd.  10.  VI,  V: 

(India). 
OiMtodm  hifmriniai  ahftw.  Oenl.  ZooL,  IV,  342, 1803,  ladUa  Seu. 
Htnilithittmarrolepidattit.CuvWt  &  Vslcnrtcnncs,  Hint.  Nat.  Poiw.,  VII,  S3.  1S3I;  Schl^el,  Fauna  Japoa lea,  PoIbs.,  82,  pi. 

XLiv,  flg.  1,  llH4(NAguwkl|:  Klchardain,  li-hlh.  China.  246,  1S46  |Eut  Indian  Arrhipelacot;  GOnlher.  Cal.,  II.  39. 

l««0(Ceylon.  Amboyna,  Port  Eiwinglon);  Giliilher.  Fiiwhe  derSddiwf.  «,  laf.  ^i.-!L\\\.  1X74;  D»y,  ptsh.  India.  110; 

pi. -28,  flg.  3,  IST&^RIclndachner&Tiuderleln,  Piwhe  Japane,  II.  In  Denks,  Ak.  Wlw.  WIen,  XLVIII.  1884  (Kortil): 

Jenkins.  Bull.  T.  R.  Fish  Comm.,  XXlt.  1902  (Sept.  ■&.  19D3).  Mh  (Honolulu);  Snyder,  op.  cit.  (Jan.  19,  1901),  532 

(Honolulu). 
HmitKAuioi-uiRfnaliit.  Cuvlcr&VnIencienne!!,  Hist.  Nat.  Pobw.,  VII.  98. 1831. 
i:ncFfM(oninjirfrrv»in*Oronuw,  Cat.  Fliih.,  Ed.  O ray,  76.  ISM. 
niurirMAvi  marrBtivid-Aat,  Bleeker,  AUu,  IX.  Chtet..  29.  pi.  T,  Hr.  I,  ISTT-TH  (.Sumatra,  Plnang.  Celebes,  Sln^poie,  Java, 

SumbawB,  Luzon,  New  (lulnea.  etc.). 

Oenui  ITT.   H0LAGAJITHU8  Lao^pM*. 

Body  oblong  or  elevateil,  rather  robust;  scales  rather  small,  roi^hish,  often  mixed  with  smaller 
ones;  vertical  limb  of  preopercle  with  serne,  large  or  small;  a  strong  s|>ine  at  angle  of  preopercle, 
this  usually  grooved;  dorsal  fin  with  12  to  15  strong  spines,  which  are  usually  graduated,  increasing 
in  height  to  the  last;  soft  dorsal  mmlerate,  with  IT  to  20  rays,  usually  not  en<ling  in  streamers; 
coloration  usually  brilliant  and  well  defined.  Species  numerous  in  all  tropical  seas,  abounding  about 
the  coral  reefa. 

ifojaninUu  lAC«pMe.  Hist.  Nat.  PoIsh..  IV.  .■>2S,  IWa  (tricolor;  Malex  lartre:  rnudal  forked!. 
aenleanthiu  Rwalnson.  CU».  Flflhes.  II.  212. 1H39  [lamareki:  w»lei  \iuge:  caudal  lorkf^l). 
Ctnlrnpi/gi  Kaiip.  Wtefrmann'B  Archly.  XXVI,  1860, 1S8  Uibirrli:  erroneously  said  to  have  4  anal  Hplnea). 
Cl^rfAiunlupdM  Bleeker,  Arrhlv  Necrl.  Scl.  Nat.,  XII.  IHTT,  19,  20.  2Ii  (iwaotrunu.*  Isthmus  braad|. 
AfanlhorltB^toiloti  Blerker.  op,  cU.,  19  (Itpldalrpit:  Isthmiis  narrow:  body  eleval^). 
Angrliehlhyt  Jordan  &  Evermann,  Check  List  Pishes.  420,  1S9S  {/iliarU). 

a.  Soil  dorsal  and  anal  rouniliHl  or  with  very  wide  angle,  lips  oF  middle  nys  not  reaRhlng  much,  II  any.  beyond  base  of 
caudal;  preopercular  spine  not  nearly  reaching  posterior  bBse  ol  pecliiral. 
b,  SuborbiUl  without  conspicuous  spines;  scales  comparatively  small,  about  48  to  !iq  longitudinally, 

r.  A  bmad  dnrk  band  running  Irom  eye  to  posterior  edge  of  solt  dorsal;  nocnwsbanion  body ontinfur,  p.  37S 

cc.  Nn  hrnad  band  as  above:   curved  dusky  croAsbars  on  body.  In  palm,  oeparaled  by  coppery  or  light-colored  Inter. 

spaces bitpiwitus,  p.  878 

U,  Suborbital  with  3  prominent  spines;  scales  laiKc,  about  28  longitudinally .fiiheri,  p.  379 

on.  Sort  donal  atid  anal  vrltlt  middle  raj's  produced,  those  of  danal  someichat  fllamentous,  nearly  or  quite  reaching  tip 
oT  caudah  anal  [orming  a  sharp  angle:  preopereular  spine  nearly  or  quite  reaching  posterior  base  ol  pec. 
loral;  body  black  and  yellow,  the  colun  massed;  scales  45 Um{or,  p,  380 
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300.  HolBcanttiuB  arcu&ttts  Uray.    Fig.  164. 

D.  x[[i,  18;  A.  Ill,  18;  walec  8-48-26;  preoper<:iilar  npine  reaching  posterior  margin  of  opercle; 
dorsal  and  anal  line  nearly  equal  in  height;  a  broad,  dark'browD  liand,  nlightly  arched,  extending 
from  eye  to  posterior  Iwrder  of  dorsal  fin;  ti|i«of  Ihe  i^udal  and  a  broad  border  of  tlieanal  tin  brown; 
the  brown  marking  with  a  bright  t)onler,  known  from  the  origioal  type  only,  which  uinie  from  the 
Hawaiian  iHtonds;  not  feen  l>y  ne. 
HottKantliut  armatHt  (jray,  ZooL,  MlM't'11..  Si^  ixai  Sandwich  Idacdi;  (irimt 

(iunlht'r.  Cul..  II.  13,  IHSD  (liny'a  lypv);  UUnthtir.  Kl>che  der  Sndnee.  II,  SO,  Uf.  i 

lalands;  Oray'i  type). 


306.  Hotacantliu*  bispmoaus  Giintlier.    Plate  LVI. 

Total  length  8.5  inches;  head  3.8:!  in  length;  depth  2;  eye  4.,S  in  head;  snout  2.5;  interorbital  3.6; 
scales  ahoat  5-50-18  or  20,  the  longitudinal  scales  counted  juHt  below  lateral  line;  D.  xiii,  19;  A.  iii,  19. 

Body  elliptical,  compressed,  moderately  arched  from  nape  to  Itase  of  firat  niys  of  soft  doraal,  then 
more  abruptly  descending  to  the  straight  caudal  peduncle;  ventral  outline  more  evenly  but  Bomewhst 
more  deeply  an-hed;  caudal  peduncle  short,  about  3  in  head,  its  depth  about  2  in  head;  Bcalee  above 
lateral  line  variable  in  size  and  shape,  smaller  and  more  roiimtod  than  those  on  the  sides  below,  which 
are  mostly  much  deeper  than  long;  doreal  spines  graduated,  the  last  one  the  longest,  about  1.7  in  head, 
soft  clorsal  and  anal  with  rounded  angles,  the  middle  rays  of  dotsal  e;ttending  to  middle  of  upper 
caudal  ray,  ami  of  anal  to  end  of  first  third  of  lower  caudal  ray;  pectoral  shorter  than  head;  ventral 
longer  than  pectoral  al>oat  equaling  head,  its  upper  rays  filaraentous,  reaching  l)eyond  vent  nearly 
to  tlist  anal  spine,  the  fpine  about  l.fl  in  head;  tins  all  densely  scaled  with  small  scales.  Head  short 
and  ileep,  deei>erthan  long,  closely  scaled;  profile  steep  at  its  junction  with  preorbital,  concave  from 
the  protrusion  of  the  muzzle;  snout  short  and  bluntly  rounde<l  from  outward  projection  of  l«eth; 
nostrils  smalt,  close  together  in  front  of  eie,  the  anterior  with  a  small  tul>e  prolonged  into  a  nmall 
triangular  Hap  behind;  posterior  nostril  with  a  slightly  raised  ridge  in  front;  opercle  unarmed;  sab- 
orbital  with  few  nearly  concealed  sharp  teeth,  or  none;  interi)i*rcle  without  teeth,  preopercle  along 
its  nearly  vertical  [tosterior  margin  with  a  series  of  wKle-set  small  sharp  teeth,  the  lowest  the  loi^est; 
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and  at  itfl  angle  a  long,  stout,  somewhat  curved  spine,  reaching  nearly  lo  under  base  of  pectoral,  at 
base  or  in  trout  of  which  are  1  or  2  short  spines  or  cusps. 

Body  grouit'l-color  in  alcohol,  yellowish  while,  crossed  by  S  pairs  of  narrow  brown  bars,  separates) 
by  a  distance  alx>ut  equal  to  the  interspace  between  the  pair?  of  bars,  the  widest  bar  about  2  in  eye, 
extending  on  spinous  dorsal  and  anal,  the  anterior  pair  beginning  immediately  in  front  of  npinous 
dorsal,  running  downward  and  forward  about  halfway  to  tbe  lateral  line,  then  abruptly  bending  and 
running  straight  to  upper  end  of  gill-opening,  the  anterior  brown  Imr  there  torminating,  or  continuing 
as  a  bluish  brown  margin  to  o|)ercIe,  the  posterior  of  the  pair  passing  under  ttie  roembranous  pro- 
longation of  tiie  operele  to  top  of  base  of  jietrtoral,  f>^inning  again  at  lower  base  of  pectoral  or  axil, 
and  running  downward  and  backward  to  side  of  belly,  end ing-l>ef ore  reaching  tip  of  ventral  spine,  the 
interspare  being  bluish  white  rather  than  yellowish  like  tlie  others-,  tlie  next  5  pairs,  beginning  as  a 
single  bar  upon  the  spinous  liorsal,  running  thereon  very  obliijuely  downward  and  forward,  separating 
and  bending  abruptly  at  the  base  of  tbe  fin;  second  pair  extending  downward  and  forward  to  lateral 
line,  thence  nearly  vertically  to  upper  jtectoral  ray,  from  there  curving  backward  to  front  of  first  anal 
spine;  the  third  pair  in  a  simitar  manner  ending  at  front  of  soft  anal,  the  tiars  coalescing  just  before 
reachit^  the  fin;  the  fourth  pair  with  lees  forward  curve  on  body,  the  othera  almost  straight  with 
somewhat  backward  and  downwanl  direction,  ending  at  base  of  soft  anal,  the  interspace  of  the  seventh 
beginning  on  front  of  soft  dorsal  as  a  pale  blue  bar  running  downward  and  backward,  the  brown  bars 
on  anal  coalescing  and  curving  forward  almost  parallel  with  the  body  outline;  the  eighth  |>aiT  crossing 
caudal  peduncle  coalescing  above  and  below;  the  ninth  hardly  distinguishable  as  a  pair  crossing 
caudal  peduncle  at  base  of  raadal  tin;  soft  dorsal  black  with  many  small  pale  blue  spots;  soft  anal 
with  5  clirty  hlutNh  and  6  yellowish  olive  longitudinal  alternating  bars,  curving  and  following  in  a 
general  way  the  oullinS  of  the  fins,  the  fin  with  a  very  narrow  blackish  border;  cauiial  abruptly  pale 
yellow;  pectoral  and  ventral  pale,  outer  ray  of  latter  sligbtly  dusky;  breast  and  Ijelly  plain  pale 
yellowish  brown;  head  in  front  and  atKive  eyes  black,  dark  brown  on  sides,  becoming  lighter 
beneath;  beginning  immediately  in  front  of  spinous  dorsal  a  narrow  pale  blue  l>ar  running  directly 
forward  along  ridge  of  back,  bordere<t  by  narrow  dusky  margins,  on  one  side  just  before  reaching 
occiput  Ijending  somewhat  abruptly  downward  to  upper  posterior  margin  of  eye,  thence  l>ecoming 
brighter  with  still  narrower  borders  passing  around  edge  of  orbit  to  about  the  lower  miildle,  then 
extending  a  short  distance  on  sui>orbital;  on  the  other  side  of  head  a  similar  bar  beginning  with  2 
short  branches  on  occiput  following  the  other  eye  in  the  same  manner;  these  Imrs  connected  by  a 
narrow  light  blue  bar  following  upper  edge  of  orbit  to  alKiut  its  mi<ld1e,  thence  arching  over  frontal 
region;  a  single  light  blue  bar  between  eyes  in  front  extending  straight  to  upper  lip  on  top  of  snout; 
margin  of  preopercle  light  blue. 

Another  specimen  H  inches  long  differs  in  having  a  longer  preopercular  spine  and  shorter  ventral 
fins,  the  tips  reaching  only  to  vent,  and  also  slightly  in  the  markings;  margin  of  anal  bright  blue 
instead  of  black,  and  the  olive  bars  on  that  Hn  darker;  postorbital  bars  not  connected,  there  being  2 
wavy  pale  blue  lines,  one  b^iiining  on  nape  and  running  to  upper  front  of  eye,  the  other  beginning  on 
occiput  and  running  to  upper  front  of  other  eye;  besides  the  median  int^rociilar  and  nasal  bar  there 
are  several  small  light  blue  spots,  one  above  each  nostril,  and  one  just  above  upper  end  of  blue  line. 

Hawaiian  Islands  (Giinther);  not  seen   by  us;   tbe  alwve  description   and  plate  from   Samoan 


307.  HolacanthuB  flaheri  Snyder.     Plate  4I>,  fig  2. 

Head,  measured  to  end  of  opercle,  3.4  in  length  (to  liase  o(  ciiudal  Gn);  depth  2.1;  depth  of 
■caudal  peduncle  8.3;  eye  3  in  head;  snout  2.5;  interorbital  Bpac*3.1;  D.  xiv,  15;  A. 17;  scales  28,-21, 
fiuborbital  with  3  prominent  spines  which  curve  downwanl  and  backward;  lower  or  anterior  one  very 
small,  in  some  specimens  preceded  by  a  fourth  minute  spines  the  upper  or  posterior  2  aliout  equal 
in  length  lo  diameter  of  pupil;  preopercle  with  a  strong,  slightly  curvol  spine  at  its  angle,  which 
entends  to  a  vertical  through  posterior  border  of  opercle,  excluding  the  flap;  length  of  spine  3  in 
head;  margin  of  preojtercle  above  spine  with  sharp  dejiticulations;  lower  spine  with  2  small  spines, 
the  upper  of  which  is  the  larger;  opercular  spines  not  grooved;  interopercle  with  den ticulal ions;  teeth 
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fine,  bnuhlike,  trilolxKl,  tlif  lateral  lolx^t  much  flliort«r  than  the  median,  all  being  sharpl;  pointed; 
peeudobroni'liitn  liuvt-;  (t'l'lraters  5  i  15,  Klemler,  puint^il, 

Si'aleH  iiirf^-,  repilar,  Htr<)n(5l.v  irten<iiil,  those  on  snout,  chin,  awl  interorbital  fljiace  minute;  lioreal, 
anal,  ami  caudal  deriiiely  m'aleil ;  lateral  line  arelieil  over  the  pet.'b>ral,  extending  along  back  near  baae 
of  d<irsal,  iliHai>i>earing  near  end  of  Hoft  doml  fin;  dnraai  npines  growing  gradually  longer  from  the 
eecond  to  tlie  laHt,  the  limt  half  as  lung  bm  the  Heeoml,  the  iawt  e<)ual  in  length  to  distance  l)etween  tip 
of  snout  and  powterior  l)or<ler  of  eye;  membranes  of  Brat  5  Bpinea  noU-heii,  membrane  between  first 
and  Hecond  opines  nearly  fleft  to  l)Bt<c,  the  notcbeH  growing  auccessively  more  shallow  between  the 
following  spinefl;  membranex  l>etween  flmt  antl  third  Hpineu  without  acalee,  the  scale<l  area  beginning 
behind  third  spine;  fin  rounde<l  posteriorly,  its  edge  reai'hing  a  vertical  through  liase  of  caudal;  third 
anal  spine  longest;  membranes  between  sjiines  deeply  cleft,  without  st'ales  except  on  a  narrow  area 
along  the  base;  third  spine  closely  attache<l  to  rayed  portion  of  fin;  posterior  nlge  of  tin  pointed, 
extending  nearly  to  a  vertical  through  middle  of  caudal;  edge  of  cauilal  truncate  or  xlightly  convex; 
tips  of  rays  without  Hcalew;  ventrals  wharpty  pointed,  the  first  ray  being  filamentous  at  tip,  extending 
to  origin  of  anal;  pectoral  when  depressed  extending  to  a  vertical  through  vent. 

Color  in  alcohol,  light  brown  with  a  yellowish  tinge;  lips,  interorbital  area,  chin,  and  throat  some- 
what  dusky;  membranes  covering  suborbital  and  opercular  sjiines  dark;  scaler  oF  body  with  rather 
indistinct  dusky  edgings;  a  round,  brownish  black  spot  somewhat  larger  than  eye,  just  above  base  of 
pectoral;  dorsal  narrowly  edged  with  black,  the  border  widening  on  posterior  edge  to  form  a  well- 
marked  spot;  anal  narrowly  l>ordered  with  {>early  white,  posterior  part  ol  fin  blackish;  spine  and  first 
ray  of  ventral  pearly  white;  caudal  with  upper  and  lower  borders  dusky,  the  lower  part  much  the 
darker,  the  central  area  yellowish;  pectorals  hnmat^ulate. 

Color  in  life,  bright  reildieh  orange,  posterior  two-thirds  suffused  with  dusky;  spot  above  pe«toral 
brownish  black;  preopercular  spine  dark  blue;  dorsal  SJid  anal  calore<l  like  body,  the  dorsal  narrowly 
edge<l  with  black,  the  black  spot  on  posterior  part  with  an  indistinct  lH)Undary;  anal  with  a  broad 
blackish  mai^n  narrowly  edged  with  blue  on  the  outride;  iiii<ldle  of  caudal  lemon-yellow;  pectorals 
orange;  ventrals  orange  suttused  with  dusky  near  margins,  spine  and  first  ray  pearly  blue. 

Different  exani|)les  vary  soniewhat  in  intensity  ol  color.  Small  specimens  have  a  broad  lemon 
band  on  the  anal  e<lge<l  aimve  and  l)elow  with  blue,  the  outer  blue  line  narrowly  edged  with  black. 

Type,  No.  50881,  V.  K.  Nat.  Mus.,  a  spei-imen  measuring  3.25  inches;  cotype.  No.  7738,  Stanford 
Univ.  Mus.,  from  station  40!i2  off  Diamond  Head,  Oahu,  depth  37  to  29  fathoms.  Other  specimens 
are  from  station  3847,  southern  coast  of  Motokai;  stations  3872  and  3876,  between  Maui  and  I^nai; 
stations  4031,  4033,  and  40:U,  southeni  coast  of  Oahu,  in  14  to  43  fathoms. 

The  following  measurements  are  recorded  in  hundredtlis  of  the  length  measured  from  snout  to 
base  of  caudal  fin: 


1      *"'*"""  ■*"*'" 
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.20 

Head  to  edge  .il  optrcli 

."l.'irr.":.?""."."."::::!  .ss 

:l    :?i 

■1 

:z7 

LeiiKIti  of  t^fttiilHl 

!      .36 

Langlhotv^mnil.lWi 

sod  Head,  Oahu. 


I,  flg.  21,  AltwtfOn  Station  40Jlolt 


308.  HolEwantliusbicolor  (Bloch).     Fig.  16.'>. 

Head  4  in  length  without  caudal ;  depth  2;  eye  about  4  in  head;  snout  3;  interorbital  3;  D.  xvi, 
15;  A.  [II,  17;  scales  about  3-I.VItl,  the  longitudinal  series  counted  below  lateral  line. 

Body  ovoi<l,  <leep,  compressed,  dorsal  and  ventral  outlines  evenly  arched ;  ilorsal  spines  graduate<l, 
the  last  longest,  alHiut  1.5  in  head;  third  ventral  spine  long,  al>out  1.2  in  heail;  middle  rays  of  soft 
dorsal  and  anal  produceil,  the  tips  very  i^harply  angulat«d,  the  dorsal  almost  fllamenlous;  caudal 
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ronnded;  pectorals  somewhat  rouotled;  outer  tsye  of  veiitra Is  filamentous,  reaching  first  anal  spine; 
ventral  epine  long,  alxiut  1.33  in  head;  depth  of  head  about  equaling  itt)  length;  profile  steep, 
slightly  ilepreased  or  concave  at  junction  of  nape  and  occiput;  snout  not  projectinf^,  concurrent  with 
profile;  opercle  unarmed;  the  nearly  vertical  margin  o£  preopercle  finely  toothed,  the  spine  at  angle 
long,  quite  reaching  lower  base  of  pectoral,  one  or  more  short,  nharp  spines  at  ibt  baiM.:  below;  sulxir- 
bilal  finely  toothed;  an  anterior  ecaled  lobe  of  interopercle  with  several  co:iBpicuous  teeth  or  spinule^.  ■ 

Color  in  alcohol,  body  sharply  divided  into  2  culora  at  a  line  ruimitig  irregularly  from  jixth 
dorsal  spine  to  ventral  regionT "posteriorly  black,  with  bluish  reflections,  inclmling  dorsal  and  anal 
fins,  nearly  to  end  of  caudal  peduncle;  tips  of  mid<lle  rays  of  soft  don^al  Ktraw-yellow,  extendinfi  a 
Ehort  distance  on  tlie  upper  part  of  the  fin  as  a  narrow  iiiaixin;  caudal  abruptly  straw-yellow;  anterior 
part  of  body  and  spinous  donwl,  including  fifth  upine,  pectoral,  a:id  ventrols,  jiale  yellow  or  straw; 
entire  head  with  an  irregular  tint  of  purplish  brown  composed  of  fine  punctulations  on  background  of 
pale  yellow;  a  brood  black  band,  somewhat  V-Bhape<l,  the  apex  upj^from  upper  margin  of  eye  over 
ocdpnt  and  nape.  The  above  description  from  an  example  5.02  incliii*  long  obtained  in  Samoa  by  Dr. 
Jordan. 


FlO.165.— ifoIa«nirftwW«>fttr|Bloch):  »fler Gunther.  ^, 

NnmerouB  other  smaller  Hpecimens  vary  slightly.  The  doreal  spines  run_xiy-Kv,  mostly  xv.  The 
ventral  fins  are  not  always  so  long;  the  preopercular  spine  in  all  cases  i^  not  quite  so  long,  and  tliere 
are  finer  teeth  on  interopercle  and  at  the  base  of  preoi)ercular  spine  below.  The  color  does  not 
vary  much. 

Hawaiian  Islands  and  Polynesia,  Not  obtained  by  us,  the  only  Hawaiian  reference  being  that 
of  Gunther. 

OuHodon  bimlor  Blocb.  Ichth..  VI.  TO,  [hF.  WK.  Hg.  1,  llfX.  no  locality;  doubtliu  E»l  Indlu. 

SolacanthiHi  Mfolor.  Cuvler  &  Vitlenclennix  HM.  Nal.  Poise..  Vll,  ISd.  1831;  GUulLer,  Fisctie  der  fiUdsee.  U,  61,  UJ.  Slxii, 
Og.  £,  1S74  (Nttvigator  and  S&adwlcti  isLaadi). 

Family  LXXIV,  ZANCLID*.— Moorish  Idols. 

Body  oblong,  much  comprestwd  and  elevated,  covereii  witli  minute,  rough  scales;  mouth  small, 
with  long,  slender,  brush-like  teeth;  no  teetli  on  palate;  Imnesof  top  of  head  thick  and  Kr>lid,  develop- 
ing with  age  a  conspicuous  median  horn  on  the  forehead,  wanting  in  the  young;  preopercle  unarmed; 
dorsal  single,  with  7  spines,  the  third  and  succeeding  spines  prolonged  into  long  filaments;  inter- 
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Bpin»l  bone  projecting  before  diiraal;  anal  similar  Ui  soft  (loreal,  long,  with  its  anterior  lays  produceii; 
a  Binall  antrorge  Kpine  before  anal;  caudal  peduncle  unarmed,  the  tin  lunate;  pectoral  Khort;  ventral^ 
pointed;  inteBtine  lon^;  coracoid  bones  largely  develo|x,-d;  vertebne  reduced  ia  uuoiber,  9-1-13=22; 
Mr-bladder  lan?e;  branohioMtegals  4;  pyloric  ciL'ca  14. 

One  ei)eciee,  widely  distributed  about  the  rocky  islands  of  the  Pacific, 

a«nni  ITS.  ZAHCI.V8  Cnvlw  *  ValeucieiuiB*. 

Characters  'i(  the  genus  included  above.     The  generic  name  I'omiuiitilhia  Lac^p^de  belongs  prop- 
erly to  this  genus,  as  the  flrijt  sjiecies  placed  in  that  composite  groui)  by  ita  author  is  the  Cli!flo<liin 
miiencem  of  Linnseus.     The  name  Zdiirltui  occurs  still  earlier  in  Lace]iOde's  work,  though  not  formally 
accepted.     It  is,  however,  by  reason  of  priority,  properly  adopted  by  Bleeker. 
Haniiut  IConnaerBon  Ms.)  LAC><[>6d<!.  Hist.  Nat.  PoIbi..  IV.  iTi.  11*03  fcumutut). 
A.ma<Yin(Aa*  LncfpMe.  I.  r.,  517  Ifnncwcn.,  elcl. 

ZanduK  (-uvier  &  Vulenclenncs,  Hist.  Nal.  Poi»i..  VII.  102.  IKai  Immutu). 
(imoplmii  (ininow.  Col.  FIbIi.,  Ed.  OniJ.  77.  ISM  (mtrrnn). 
GniUAuceiilnint  Oulcbenot,  Ana,  Maipeel  Loire,  IX.  IM6,  4  iemlnigiuUlium;  young). 

800.  Zanclua  caceacena  (Linnwas).     "Kihikilii."a    plate  LVIL 

Head  2.6  in  length;  depth  1.25;  eve  4.25  in  head;  snout  1.5;  maxillarv  5;  interorbilal  4.2;  D.  ii, 
47;  A.  111.  35. 

Boily  very  deep,  rather  short,  compressed,  back  elevaletl;  head  deep,  compreMued,  pointed;  iipj)er 
pnilile  stuep,  oblique;  jaws  long,  conic,  produced,  equal;  mouth  small,  temdnal;  teeth  slender,  pointed, 
pungent  in  outer  series,  thow  inside  jaws  very  fine;  eye  small,  high,  a1x>ve  |>oslerior  thinl  of  head; 
nostrils  small,  anterior,  with  small  flaj);  margin  of  preopercle  tinely  serrate;  interorbital  spat's  mmler- 
alely  broad,  with  short  npine  in  front  of  each  eye  above  nostrils;  dorsal  spines  very  short,  strong, 
second  longest;  anterior  doreal  rays  elongate,  Gi>t  very  long,  enlarged,  fllamentouB,  much  longer  than 
entire  fish;  first  and  second  anal  spines  short,  third  elongate,  1.30  in  head;  pectoral  1.26;  ventral  1.2, 
{il>inted;  ventral  ^ine  sharj),  2;  depth  oC  caudal  |ieduncle3;  caudal  rather  small,  broa<l,  margin  nearly 
straight;  scales  very  small,  ctenoid,  crowded,  exten<ling  out  on  basal  jiortions  of  dorsal  and  anal;  ven- 
trels  rougheneil  on  spine  and  basal  portion  of  rays;  lateral  line  high,  arched,  running  down  on  middle 
of  si<le  of  caudal  (leduncle  to  base  of  caudal. 

Color  in  alcohol,  creamy  white,  a  broad  black  band  including  space  t^i  interorbital,  down  below 
eye,  side  of  chest,  base  of  pectoral,  ventrals,  and  anus;  a  black  band  b^inning  on  uj)i>er  dorsal  tay, 
running  down  on  posterior  part  of  side,  broadening  out  below,  on  longest  anterior  anal  rays;  taudal 
black  except  for  a  lunate  white  mancin;  a  black  band  From  interorbital  Rpace  to  Up  of  snout,  extending 
down  on  side  of  snout  inclosing  a  triangular  jiale  area;  lower  lip  and  chin  blat^k;  a  narrow  while  tri- 
angle on  forehead,  its  lower  base  running  across  interobital  sjiace;  a  creamy  while  land  from  front  of 
eye  to  throat  narrowly  margined  with  white  extending  down  to  middle  of  l>reast  more  than  half  way 
to  ventrals;  a  curve<l  gray  line  from  below  gill-ojiening  bending  down  and  out,  nearly  to  base  of  ven- 
tral; second  black  transverse  baml  with  [xmlerior  submarginal  white  line;  l>lack  of  caudal  bordered  in 
front  with  while;  anterior  part  of  soft  dorsal  grayish,  outer  portion  behind  second  black  band  while, 
narrowly  margined  with  black;  anal  similar  to  dorsal;  pectoral  grayish;  ventrals  black. 

Described  from  an  example  It  inches  long  taken  at  llilo  (No.  04548).  In  smaller  examples  the 
anterior  line  on  breast  is  continued  up  behind  eye  forming  an  angle  before  spinous  dorsal  on  side  of 
bark  in  front     From  below  base  of  )iecloral  a  whitish  line  down  to  anus. 

This  species  is  very  common  about  the  c-oral  reefs,  and  is  often  brought  into  the  market.  It  has 
been  frequently  recorded  from  the  Hawaiian  Islands,  and  specimens  have  recently  iieen  obtained  by 
Jenkins,  by  the  Fur  Seal  Commission,  by  us,  and  by  the  Atbatrogt  at  Honolulu,  Piiako  Bay,  and  Lay- 
san  Island.  Our  very  complete  series  of  63  specimens  contains  but  1  from  llilo,  all  the  others  being 
from  Honolulu.     Length  3  to  7  inches. 

Chalodim  catmenu  Llaneeiu,  B>-st.  NaL.  Ed.  X,  27Z,  17AK.  Indci:  afler  An*dl:  young. 
ClMlt4"ti  eorautue  Llnlln:u^  SyHl.  Nat..  Ed.  X.  ;iT3.  ITsH.  Indca;  aflcr  Arlrdh  aduli. 
Zanrius  coraiKm,  Cuvier  &  Valcnclenres,  HM.  Nat,  Polas.,  VII.  102.  IMl  (Cj 
colo.  Celebes);  liiiiither.  Cat,,  11,  4»,  laeo  (Ambayaa,C(.'raiii,  Sandwi 
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■ml  Uld.  Amer.,  ii,  t«ST.  ISS8  (Honolulu):  Stelndarhuer,  D«nkH.  All.  Wtw.  Wlen.  LXX.  IWO.  iHt  (Houululu); 

Fuwk-r.  Pruc.  Ac.  Nal.  Hvl.  PliUa.  1900,  bl3  |Sat>dwU'h  IxUnds). 
ClHaodan  Huilua  (iray,  Cal.  FlHh.,  Coll.  CJronow,  76,  IW4.  Marl  Indlco. 
(ioHoptma  marm  Gray,  Cul.  6ronovr.  71.  l^bi.  India. 
Zaniiui  mnran™,  J.nkln».  Bull.  I.'.  S.  Flah  Oimm..  XXll,  19tti,  (Si'pi.  S.  19D3),  <75  (UoikiIuIu);  Snyder,  op,  cit.  (Jan.  1». 

19M),  U3  (Honolulu;  Puako  Bay,  Uauoil:  Laywn  Island). 

Family  LXXV.  AC  A  NTH  URID^.— Surgeon-fishes. 

Body  obloDg,  compressed  and  usually  elevated,  coveivd  with  very  email  scales;  lateral  line  eon- 
tinuous;  tail  armed  with  one  or  more  spints  or  bony  platen;  eye  lateral,  hijfh  uji;  preorbital  very 
narrow  and  deep;  nofltrils  double;  mouth  siiiall,  low ;  each  jaw  with  e.  single  iteritM  of  narrow  incisor- 
like  teeth;  vomer  and  palatines  toothless;  premaxillaries  somewhat  mo\-able  but  uot  protractile; 
maxillary  short,  closely  united  with  the  premaxillary;  gillrakers  ulisolete;  pueudobranchiie  lar^;  gills 
4,  &  slit  behind  the  fourth;  gill- membranes  attached  to  the  isthmus,  the  oiienings  thus  rt;etricted  to 
the  sides.  A  single  dorsal  tin,  with  strong  spinen,  the  Hpinous  part  of  the  fin  shorter  than  the  soft  part; 
anal  fin  similar  to  soft  dorsal;  pectorals  moderate;  ventral  line  present,  thoracic,  i,  5,  Pelvic  hones 
long,  narrow,  curved,  closely  connected,  evident  through  the  skiu,  as  in  Baliitklrr.  Pyloric  cieca 
ratherfew;  air-bladder  large;  intestinal  canal  long.  Vertebrie  9  ;  13=2:2.  Posterior  suborbital  Imnes 
in  close  contact  with  the  preopercle;  post-t«mt>oral  immovably  united  with  the  skull,  apjiarently  sim- 
ple, but  really  trifurcate  with  the  interspaces  tilled  In  with  lx>ne,  the  fonunen  not  [lassing  through  it; 
intemeural  bones  with  transversely  ex)>anded  buckler-like  sul)culAneous  plates,  which  intervene 
lietween  the  spines  aJid  limit  their  motion  forward ;  epipleurals  developed  Ironi  the  rilis.  Herbivorous 
fishes  of  the  tropical  seas,  which  undergo  great  changes  with  age,  as  do  the  Chictodoiitiila;  the  young 
having  often  been  described  as  distinct  genera. 

<i.  Caudal  polunele  armed  with  a  KJngle  sharp,  antrorse,  laacet-llke,  movable  spine;  ventral  I.  K. 
b.  Teeth  ol  Jaws  ImmnvablB. 

r.  Dumal  with  about  9  splnea Hfpalur,  p.  SM 

fc,  Donal  with  4  or  5  splnea.. ..^.Zebrtuinna.  p.  1i9h 

bb.  Teeth  of  JB«s  nlnvftble;  dorsal  with  8  spines UrmwAa'tM.  p.  3** 

an.  Caudal  peduncle  wlih  2  immovable  bony  plates,  with  keels  or  ri([ld  aplnes;  vcnimi  rays  i,  3. 

d.  Tcelh  serrulate;  adult  with  loug  horn  above  eyca AeaHlIiurtu,  p.  SK 

dd.  Teeth  not  serrulate:  forehead  without  boras (Mliraulhtu,  p.  W3 

0«nn«  lie.  HEFATHS  Oronow. 

This  genua  Jocludes  those  .ImnfAuri'iffl' which  have  the  \&i\  armed  with  |t  shaqi,  antrorse,  lancet-like, 
movable  spine;  strong,  fixed,  incisor  teeth;  ventral  rays  i,  5,  and  about  9  H|)ines  in  the  dorsal  fin. 
The  numerous  species  are  found  in  all  trojiicnl  seas.-  Herbivorous  fishes,  living  about  coral  reefs;  the 
adult  protected  by  the  murderous  caudal  spine,  which  grows  larger  with  age. 

lOomMUta  Klein,  Hisloria  PlBclum.  ST.  HW  (nonblnoraial). 

Hrpaltu  Gronow.  Zodphyl.,  113,  ITa  (ArjKUui). 

7Inii*ii  Llniueus,  SyM.  Nal.,  l'lihfA..SKJ.nw{lirpala/;ia<ia:  after  MrrnliuKironow), 

Aijiitttnii  l^etpiAe.  HIal.  Nal.  Polw..  IV.  .*»«,  ISti  (wAnr). 

TImtlAlt  Cuvlet,  Tab.  El.  Hinl.  Nal.,  371,  1798. 

TAfuKi  Cuvler,  lURne  Animal,  Isl  ed.,  II.  330.  IHIT  (restricted  1« />k  .trnnUure;;  allies  of /ftpiifujA'Tiafu^). 

ntMyi  SwalDBon.  altered  onhography. 

AfTOnanuaanlbei,  Cat.,  in,  S4S,  IMl  {orbieulaiit;  young  fishes  apparently  sealelesn). 

RAonbolUl^i  (Klein)  Day,  Fliihea  India,  1.  arj,  1876. 

Afonl/iuntt.  of  authom  generally,  not  of  FonkU  as  here  undenwod. 

a.  Spine  on  eaudal  pedunetein  a  large  ovoid  cbeny-red  blotch  becoming  yellow  Inspirits achiUfi,  p.  3S4 

aa.  Spine  on  eaudal  peduncle  not  as  above, 
A.  Shoalder  with  a  yellow  orsearlet  horlionlat  stripe  margined  with  blackish  running  from  itlll-openlng  above  pecloral, 
thlB  becoming  yellowish  In  Bptrlis.  merely  blai'klsh  In  young oliractui,  p.  SWi 

e.  Head  with   a  white  band    from    before    spinous   dorsal  downward,  aerrm   opercle,  Invliidlng  margin  ot  preo- 

percle Ifucojareiuit,  p.  386 

cc.  Head  without  white  band. 
d.  Side  of  body  without  longitudinal  lines  or  crma-bands. 
<.  No  black  OD  last  rayaand  axils  ot  dorsal  and  anal;  body  comparatively  deep,  depth  1.7  to  1.9  in  lenglh. 
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/.  Pectoral  Sn  unifunnljr dusky,  wiihoui  pale  or  yelloir  ed(e;  donkl  nyiiT!;  aniil  £> nrnftro,  p.  S8T 

ff.  PeclunI  broadly  manttiiwl  wllh  p«lo  yellowlBh  white:  donal  miX;  nnal  24, 

g.  Donal  and  snni  blackinh,  witbout  longitudinal  bands;  eye  umall,  5.4  in  head nuVirida.  p.  387 

gg.  Doreal  and  anal  wilh  J  broad  deep  lon)(l(udlDal  bands:  eye  large.  S.S  in  head jfiin/Airf,  p.  3»a 

rr.  Black   spot  at   bane  and  axils  ul  last   rays  u[  dunat  and   anal;  body  not  so  deep,  depth  2,9   In  leDglh 

■(tonaahu,  p.  Wi 

dd.  Side  with  longitudinal  linen  or  rrins-bandfl. 

h.  Noblsck  "potat  IwKe  and  Bxllsol  last  donnl  and  anal  rays,  >Ft  no  saddle-like  bloCcb  on  oaudal  peduncle 

t.  Side  with  DiHiiy  UHVy  more  or  le<s  lungltudlnal  Una;  no  vertical  bands  and  no  while  spots  on  puflerlor 

pan  of  body  and  tins:  body  compantively  shallow  (depth  l.d  lo  I);  laterorbilat  comparatirely 

narrow  (2.<i!i  WS.'i  In  head). 

j.  Head  eomparallvely  ihort,  *  In  leuglh:  InttrorfalUI  rallicr  wide  {'i-tb  [n  bead):  dorsal  rays  He.  anal 

21 - .  ,ra»lhojttmt9.  p.  S9t 

M-  Head  loDger.  S.Xi  tn  lenglb:  eye  imialler,  4.b  In  head;  interorbilal  narrower,  3.2  In  head;  dorMl  rays 

■II;  anal  16;  caudal  with  darkspoti duMunm-i,  p.  3m 

tl.  Side  without  wavy  longlludlnal  lines,  but  with  pale  vcrlltal  bands,  and  white  upoM  piwletlorly;  body 

deeper,  depth  1.4  In  length;  IntcrorblUI  wider.  Z.2ft  tn  head guUattu.  p.  39! 

AA.  Black  spot  at  bases  and  ailbi  of  last  dorsaJ  and  anal  rayii,  or  else  a  saildle-llke  blotch  on  caudal  peduncle, 

k.  Body  without  black  croasbais;  donal  rays  XT;  anal  25 nframmtatui,  p.  3tS 

U.  Body  wllb  black  cronibars.    No  black  spot  on  lout  lays  and  aillsol  dorsal  and  anal,  liut  a  black 
saddle-like  blotch  on  caudal  peduncle:  dorsal  Hys2&:  anal  22 Hidrirmiis,  p.  3M 

310.  Hepatua  adulles  (8h&w).     "Pakuihui."     Plate  LV 111. 

Head  3.5  iti  length;  depth  1.8;  snout  1.35  in  head;  eye  4;  iDlerorbital  2.65;  D.  ix,  32;  A.  ill,  27. 

Body  rather  deeply  ovoid,  greatest  depth  at  middle  of  |>ectoral;  head  deep,  foinpreHseil,  upper 
profile  rather  strongly  and  evenly  eonvei;  jawa  elighlly  produced,  lower  inferior;  mouth  einall;  t«eth 
broad,  foriulng  sharp,  cutting  crenulate  edge;  margin  of  preoperi-le  very  olili<iue,  angle  falling  below 
anterior  niaigin  of  eye;  interorbital  spare  uiodemtely  elevated,  somewhat  broati,  roundly  i»>nveK; 
nuetrils  round,  cloee  ti^ether  in  front  of  eye,  anterior  with  small  fleshy  flap;  dursiil  spines  graduated 
to  last,  wliiuh  is  lungeel,  l.tt  in  head;  dorsal  rays  of  uniform  height  except  last  few,  sixth  ray  1.5;  third 
anal  spine  longest,  2.25  in  head;  seventh  anal  ray  1.5;  pectoral  3.25  in  lx>dy;  ventral  pointed,  1.1  in 
head;  ventral  sjiine  small,  sliarp  pointetl,  2.8;  leant  depth  of  caudal  pedunele  2.35  in  head;  caudal 
broatl,  upper  and  lower  rays  produced  in  a  point,  margin  of  fin  straight  iu  middle;  scales  very  small, 
iTOwded,  ctenoid;  lateral  line  concurrent  with  dorsal  profile  of  trunk;  caudal  spine  depreaeible  iti 
groove,  3  in  head. 

Color  in  life  (field  No.  03511)  dark  brown,  nearly  blui-k,  a  light  blue  ring  around  chin,  and  spot 
of  samei-oloron  operele  at  angle  o[gill-oi>ening;  Urge  patch  uii  side  including  caudal  spine  rich  orange; 
a  narrow.line  on  body,  below  liaae  of  doreal,  and  another  above  base  of  anal,  light  blue;  dorsal  dark 
brown,  nearly  black,  with  an  orange  tinge,  base  narrowly  scarlet  at  first,  the  color  widening  [loeteriorly; 
anal  similar  to  dorsal,  base  narrowly  scarlet  for  nearly  whole  length;  caudal  black  on  basal  portion, 
upper  and  lower  edge  white,  margin  broadly  white  posteriorly,  a  narrow  black  aubmargiual  crescent, 
before  this  a  broad  scarlet  |>atch;  pectoral  black;  ventrals  dusky  orange  at  base,  anterior  edge  and 
upper  portion  light  blue,  posterior  lower  half  dark  brown,  nearly  black;  iris  blue  with  yellow  inner 

Color  in  life  of  a  specimen  (field  No.  392)  collecteil  by  Jordan  and  Kellogg  at  Apia  in  1902,  brownish 
black,  paler  below;  the  lateral  spot  of  a  vivid  scarlet;  a  bluish  white  band  across  lower  jaw;  front 
profile  bright  bluish  gray,  the  preorbilal  and  cheeks  clear  brown;  dorsal  brownish,  becoming  orange 
behind,  the  base  of  soft  dorsal  scarlet  with  a  whitish  line  below,  the  upper  parts  blackish  and  suffused 
with  red,  the  e<lge  narrowly  whitish;  anal  similar,  with  more  black  and  a  tiiuch  broader  edge;  caudal 
dusky  at  liase,  with  concentric  crescents  of  orange,  black,  and  white;  ventrals  dusky,  edged  with  bluish 
white;  a  black,  vertical  line  across  preopercle;  oi)ercle  blai'k  with  a  whitish  edge. 

Color  in  alcohol,  blackish  brown;  gill-fiap  below,  large  ovoid  pati^  including  liaudal  spine,  basefl 
of  soft  dorsal  and  anal  with  narrow  banil  broadening  out  to  last  lays,  and  median  band  on  middle  of 
caudal  creamy  yellow;  close  along  bases  of  soft  dorsal  and  anal  a  narrow  gray  white  line,  deepest 
behind;  caudal  with  narrow  blackish  submarginal  line  following  outline  of  fin  and  inclosing  creamy 
whil«  lutnd;  a  narrow  pale  blue  or  slaty  hand  from  corner  of  moulh  across  chin;  pectoral  pale  slaty; 
ventral  with  broad  slaty  blue  mar^u,  axil  creamy  yellow. 

Described  chiefly  from  an  example  (field  No.  05387)  taken  at  Honolulu. 
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This  BperiN  jh  abundant  at  HonoluUi,  where  it  nan  olilaitieil  by  Jenkins,  the  Albnlroia,  and  by  iifi. 
Steindachner  and  alt«>  Fowler  had  HpecimeiiH  from  Iliinoliihi,  and  tlie  Allmlnwn  nhtained  it  at  Piiako 
Bay,  Hawaii.  \\v  have  cxainine'I  2S  HptHjiiiienu,  all  from  [loniiliilii,  ranging  in  lengtli  from  4  to  more 
than  10  indiea.     AImi  found  in  Samoa. 

AeaiUharui  iirhma  Shnw,  Gen.  Zoul..  IV,  3f!i.  1803.  He  lootlly;  SieliidHcliiier.  I3f  nkx.  Ak.  Wi»i.  Wien.  LXX.  IMO.  W^ 

(Honolulu  I. 
mahUiU'hiari.  FnivUr,  Pn>o..  Ac.  NhI.  Sci.  l-hlls.  ISOO.  5m  (S^iiiinicli  l>'Uiiic]M ;  Jfiikillx,  Bull.  L'.  if.  F>s1i  (V.mm..  XXII. 

19IK!(9ept. '^,  IW3),  1?.S(IIunolulii);  snyrtcr.  op.  lit.  <Jaii.  111.  1<W1).  .'i3a  (Honolulu:  llialio  Bay.  KhwbII). 

811.    Hepatua  olivaceua  (Bloi-h  A  S<;hneider).     "Sne-nne."    Fitf.  16(i. 

Heail  a.".";  in  length;  deptli  2;  eye  4  in  head;  snout  1,25;  interorbitai  3.25;  D.  ix,  24;  A.  2:5. 

Body  rather  deeply  ovoiil,  greatest  depth  at  miiUlle  nl  peft<iral;  head  deep,  compressed,  upper 
profile  atwp,  eonvex ;  jaws  slightly  produis^,  Iiiwer  inferior;  mouth  email,  oblique;  teeth  bnia<l,  form- 
inn;  sharp  cutting  creiiulale  e<lge;  uiai^n  of  ]>reij]>er('le  very  oblii|Ue,  anjcle  lielow  anterior  margin  <if 
eye;  intemrbitai  Bpaee  moderately  elevated,  broad,  roumlly  convex;  niistrilii  rounil,  clow  together  in 
front  of  eye,  anterior  a  little  below  jweterior,  with  small  fleshy  flap;  laft  <lorHal  spines  Inngesl,  about 
eifual,  eleventh  l.ftS  in  head,  seventeenth  dorsal  ray  1.-1;  third  anal  spine  2.1;  seventeenth  anal  ray 
1.75;  pectoral  e<iual  to  head,  pointed;  ventre)  pointed,  1.2;  ventral  spine  l.X;  depth  of  caudal  pediincle 


Fto.  166.— //'^ji'ili"  alirurxuii  1  Bloch  ti  Dvhncldcr) .    From  >  Purmnmi  >pcclmcn. 

2.h;  caudal  deep,  broad,  upper  ray^  lont;,  produced,  pointed;  caudal  spine  de|>reH8ible  in  a  groove,  3.2.1 
in  head;  si'ales  very  small,  crowded,  ctenoid;  lateral  line  archeil,  nearly  wmcurreiit  with  dorsal  profile 

Color  in  life  (field  So,  0:J;{S4),  general  color  olivaccoiip,  lireant  slightly  bluish,  a  whil<?  stripe  edgeil 
with  black  running  straight  luck  from  tipper  unfile  of  <ipercle  li>  a  [mint  lielow  sixth  dorral  spine;  dor- 
Hal  nearly  bUi'k,  niemliranes  slightly  bluish;  eauilal  nearly  bkick,  same  as  dorsal,  jHisterior  one-thini 
white,  e<lg('d  with  black,  this  white  Imnd  extending  fnim  fourth  my  at  top  to  fourth  ray  at  base, 
forwanl  eilge  of  liand  <'rei'ceiiI-shH|ied;  anal  same  as  dorsal;  ventnils  edged  with  biwk,  membranes 
moitliil  with  blue;  pectoral  same  as  ventrals,  except  {xist^rior  thinl,  which  is  dirty  whit«;  iris  black, 
wilh  inside  edge  of  bright  yellow. 

Another  example  (field  No.  0;tOOi))  orange  olivaceous,  a  lirowniBb  blotch  on  humeral  region 
inclosing  an  oblong  area  of  body-color;  caudal  [>e<lu]icle  mure  orange,  the  spine  dusky;  li|»i  dark; 
doreat  greeniah'Olive  at  bunte,  the  mar^n  black;  anal  similar  but  colors  brighter;  caudal  yellow  at 
laee,  a  lunate  while  border  on  middle  rays,  tips  of  lolies  dusky;  pectoral  yellow,  dusky  at  base  and 
on  anterior  rays;  ventrals  blackish  brown;  iris  yellow,  with  black  on  upper  and  lower  parts. 

Fielil  No.  0^1512  hail  bixly,  heail,  an<l  camlal  dark  brown  in  life;  caiula!  with  jiale  orange  tingi;' 
along  piige  ■■(  upjierand  lower  lobes  in  front,  and  a  large  white  crescent  along  the  emarginat«d  portion 
narrowly  edged  with  black. 
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Stiil  another  specimen  (field  No.  03473)  ivtM  ducky  olive;  af>oarlet  ctripe  behind  upper  angle  of 
gill-openinf?  ba  tong  as  hi-ail  and  vtrv  briRliI,  its  wide  brinltr  black,  nut  blt-ndiiiij  with  ground  color; 
a  while  crescent  on  caudal:  iHwterinr  half  of  pei'tonil  ulisciin-ly  whitish. 

Color  in  alcohol.  blacki>>h  brown;  a  hori^jintal  tiand  of  btiff  eijiial  to  teneth  nf  snimt  from  behind 
uppet  nuirtcln  of  o|>en'le  Imnlen-d  with  deci>er  brown;  tuedian  cnuilal  rays  broadly  niar^ned  with  dull 
htifl,  edge  with  narrow  blackiwh  marginal  line;  jiei'torul  with  hlackiwh  ItaBal  jiortion,  outer  [lortlon 
grayiih. 

Descrilxfl  ihiefly  from  iin  example  |  No.  (Kli)12)  taken  at  Honolulu. 

The  s]ie<'ie9'  a|>i>ean<  tii  l>e  fairly  abundant  at  Ilouoliiln.  IhH-tjir  JenkinK  obtained  II  examplee, 
Jordan  and  Snyder  1,  and  we  prenTveil  II.  The  Allmtrtim  iibtaineil  it  at  lliinoluhi  an<l  at  Piiako  Bay. 
Hawaii.    The  3\  specimeiiK  exainiiieil  an;  (>  to  lO.fl  inclics  long. 

ArBHlhHruK  o/inuv-iij-  BliH'h  A  Si-hn.-iclrr.  Kyil.  Ic'luli..  il:l,  aH.  1"01.  Tabiti;  tHliiIhcr,  Flwhf  flcr  Sllilw?c.  IV,  lia,  IST.S 
(ScH-it'ty,  PHumolu.  Navimtiir.  Pi'li'w.  and  .'4Hii<lu'ii'h  iA-lBnil»>:  Sli'lndarhni-r.  Uonks.  Ak.  Win.  WIen.  l.XX.  190U. 


mmi  lAWHi,  Vuy,  c.Miillle.  Z""'-  H.  117.  rl.  T,, 

n*,  1.  w 

t.W..  X.  -i 

yet.  V.>y.  ftmil.',  1. 169.  pi,  2.  Imi  i.-i«.,.lnl.li  \, 

lll»cl»). 

.rffr«.  K.irrtiT.  riL.Mr.  AniniHl.,  Kil.  Ll..hl..i.su.lr 

f,  S,  Fl»h  Omm,.  XXil,  IWJ  (S,-|.|.  a.  IWoi.  t 

76  (Honol 

UhitailrniTHi.  JnnlHn  li  l':vi>rniann,  l-rot.  I'.  S.  S'lil.  Mu"..  \XV.  IMS  iSopt.  24.  1WU),».V<.  Hn.  'J3  II 
Bull.  I"       ~        "  ""  " 

PiukoBay.  Uawaill. 

313.  HepatuB  leucoporeius  (Jenkins).     "Maitoikii."     Fig.  167. 

Head  4  in  length;  depth  1.75;  eye  .1.2S  in  head;  snout  1.25;  inlerorbital  2.7;  D.  ii.  26;  A.  in,  24. 
Body  deep,   compressed,   upper  profile  Hlongly  convex,    lower  shallowly  eonves;    head  deep, 


compreswd,  upper  priifile  stei-p  to  ilorwal.  lower  pmlile  nearly  straight  from  chin  to  root  of  ven- 
trals;  jaws  large,  lower  jilinbtly  prodni-eil;  snoni  long,  slightly  concave  in  profile;  mouth  sinall,  low; 
teeth  broad,  eiiges  crcnulate,  compressed,  forming  a  sharp  cutting  e<lge;  margin  of   preopercl"  very 
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oblique  (blunt  angle  of  whjrh  would  Form  below  middle  of  eye);  eye  rather  large,  high,  in  poeterior 
third  of  length  of  head;  noetrile  Biiiall,  do^  together,  anterior  with  small  thin  t^ap,  eircular,  poeterior 
a  small  slit;  interorhttal  spat-e  hroail,  convex;  dorsal  spines  Rtron^,  ^radnated  to  posterior,  laM  1..1  in 
head;  firHt  anal  ray  1.25;  anal  epines  graduate  to  third,  lon^st  1.65;  fourth  anal  ray  1.2f>;  caudal 
broad,  emarginat«;  pectoral  pointed,  2.8  in  body;  ventral  sharp-|>oinleil,  4  in  boily;  ventral  spine,  2  in 
head;  caudal  peduncle  compressed,  its  depth  2;  caudal  fpine  moderately  long,  depressible  in  a  groove, 

Color  in  life  of  the  type  (N'o.  50712,  IJ.S.N.M.),  a  whitish  hand  from  bane  of  first  2  dorsal  Bpinee 
downward  behind  eye,  including  open'le  to  its  lower  margin;  also  a  transverse  whitish  band  at  liase 
of  raudal. 

Color  in  alcohol  defp  brown,  vertical  fins  and  ventrals  darker;  top  of  head  and  space  in  front  of 
spinous  donwl  pale  brown,  running  down  as  anobli<)ue  band  along  gill'Opeiiing  over  opercle  and  margin 
of  preopercle;  base  of  last  dorsal  rays  blackish ;  Imse  of  caudal  iialt;  brown. 

Described  from  the  type  taken  at  Honolulu  by  Doctor  Jenkins.  Thespecics  is  thus  far  known  only 
from  Honolulu,  whence  we  have  9  specimens,  and  from  Ililo,  from  whii-h  we  have  1.  These  specimens 
vary  in  length  from  11.7  to  8.75  inehefl.     Seen  alive  in  aquarium  at  Waikiki. 

nuUfa  teucoimrtiui  Jenkins.  Bull.  IT.  S.  Fish  Comm..  X.XII.  leoz  (^[il.  123,  1900}.  flg.  W.  47«.  Honolulu  (typv.  Nu.  50712. 
U.g.N.U.  (Oeld  No.  3Z4|;  coll.  U.  I'.  Jcnklnn). 

313.  HepatuB umbra  (Jenkins).     Plale47.<' 

Head  3.8  in  length;  depth  1.7;  eye  H.75  in  head;  snout  1.2;  int«rorbital  2.65;  D.  ii,  27;  A.  in,  25. 

Body  deeply  ovoid,  greatest  depth  at  pectoral  region;  head  deep;  upper  profile  nearly  straight 
from  tip  of  snout  to  interorbital  spax'e,  then  convex  to  origin  of  dorsal;  jaws  low  lower  inferior;  mouth 
small;  int«rorbitai  broad,  convex;  nostrils  small,  round,  c-lone  together  anterior  larger,  with  small 
thin  Heshy  flap;  laft  dorsal  spine  1.7  in  head,  anterior  spines  gnuluateil  to  |iosterior  fifth  dorsal  r^ 
1.25;  thinl  anal  spine  longest,  2;  eighth  anal  ray  1.5;  taudal  rather  bniad  eniarginate  pectoral  broad, 
a  trifle  longer  than  head;  ventrals  sharply  pointed,  a  trifle  shorter  than  pectoral  c  r  aliout  equal  to 
heail;  caudal  peduncle  compressed,  2  in  head;  caudal  spine  small,  sbari  al)out  5  m  head,  depressible 
in  a  groove;  scalex  small,  finely  ctenoid,  very  .vmall  on  top  of  head,  breast,  and  Imsal  portions  of 
vertii'al  fins;  lateral  line  irregular,  arched  at  first,  then  sloping  down  to  cauilal  spine,  more  or  less 
straight  from  below  anterior  jwrtion  of  spinous  dorsal  to  below  middle  of  soft  dorsal. 

Color  in  alcohol  more  or  less  uniform  riark  chocolate  brown,  outer  portions  of  the  fins  blackish; 
pectoral  pale  olivaceous  brown;  ventrals  blackish  on  out^r  portion. 

The  above  description  is  from  the  type  (field  No.  05.'163),  a  specimen  7.5  incites  long,  taken  at 
Honolulu  by  us,  where  we  obtained  1  other  example.  A  single  small  specimen  was  oblaineil  bv 
Doctor  Jenkins,  and  the  AUinimxn  secured  others  at  Puaho  Bay,  Hawaii. 

TVnUii  vmbra  JcnUlns,  Bull.  C,  S.  Fliih  Comm..  XXII.  IBirJ  (Sept.  ffl,  1993).  177.  Honolulu  (lj-|x-.  So.  60(41,  U.S.N. M.); 
Snyder,  op.  clt.  iJan.  I»,  1904).  5SS  (l-uiiko  Biiy.  Uuwill). 

314.  Hepatus  nuttoides  (Cuvier  &  Valenciennes).     "Jfati'i." 

Head  3.8  in  length;  depth  l.fl  in  length;  snout  1.4  in  head;  eye  5.4;  interorbital  2.5;  D.  ix,  26; 
A.  Ill,  24.' 

Body  deeply  ovoid,  greatest  depth  at  origin  of  anal;  head  ileep,  i-ompressed,  oblitjue;  snout  long, 
compressed,  upper  profile  convex;  eye  smalt,  high,  in  last  thinl  of  head;  nostrils  small,  close  together, 
anterior  larger,  with  small  thin  fiap;  mouth  small,  inferior;  jaws  n<it  much  produced,  lower  inferior; 
interorbilal  space  broad,  elevated,  convex;  margin  of  preopercle  forming  an  angle  below  anterior 
nostril;  noftrils  small,  round,  close  together,  anterior  larger,  with  small  fieshy  flap;  dorsal  s)>ines 
rather  thin,  last  2  in  heail;  ilorsal  aii<l  anal  rays  priKlnced  in  short  points  ]>osleriorly;  sixth  dorsal  ray 
1.4  in  bead;  anal  spines  graduated  to  third,  which  is  2,5:  thirteenth  anal  ray  1.5;  caudal  long,  deeply 
emsrginate;  pectoral  equal  to  head;  ventral  shari>ly  pointed,  1.25;  ventral  spine  2.25;  caudal  jieduncle 
rather  deep,  compresseil,  2..15;  caudal  spine  small,  S.5  in  head;  sciiles  small,  finely  ctenoid,  very  small 
on  basal  portions  of  vertical  fins;  lateral  line  ]»artly  concurrent  with  dorsal  profile  of  back,  nearly 
straight  from  l>elow  ant^'rior  ttorsat  spines  to  below  posterior  rays,  then  running  down  on  caudal 
pe<luncle  along  upper  edge  of  groove  of  caudal  spine  to  base  of  caudal. 

q  T^iifhU  utabra  on  the  plate. 
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Color  in  alcohol, deep  brown,  dorsal  and  anal  flns  blackbh;  caudal  dnekyalnnft  middle  of  margin; 
side  without  bliie  or  |«ile  linec :  martfinof  Kill-openingdiiuky;  pectoral  dark  bro«ni*ih.  margin  broadly 
pale  yellowish-white;  ventraln  bla<;kii<h  on  outer  jwirt  inn,  brownish  on  bai<al  portions  of  ray!',  the  mem- 
branea  whilish;  lipx  brown. 

Describwl  from  an  example  (No.  0.1*562)  taken  at  ilunobilu.  This  fperies  has  been  recorded  from 
Oualan,  Isle  of  France,  and  the  Hawaiian  Inlands.  It  doen  not  ap[>ear  to  be  L'ommon,  as  only  1  xmall 
specimen  waa  secnre<l  by  Jenkins  anil  3  by  us,  all  from  Honolulu.     t)ur  examples  are  6  to  14.5  inches 

AntHllKirvi  maloiiiee  Clivler  &  Vslnirtt'liiiPK.  Hisl.  Nm.  I'oiw.,  X,  VOi.  \Kf,.  Dualan. 
Aniatharatblo<-hii:n\Wtii\HUtu-i,-Bnvf.  H1k[.  NbI,  l-iiiw.,  X.209.  IKtS:  HfU'r  11.  aB  ol  Bl.ich. 
AraiUhumtanitularit  I'livicr  &  ^'■llpllrlplllle>■,  HlM.  .Nut.  Poim,  X.  »M.  1(i36.  Ill*  of  FnncB. 
Tnaku ajiHHiarl:  Fouler.  Pror.  Ae.  Nnl.  Hvi.  Phlla.  1WD.  hVi  {Sandwich  InlaliilKl. 
TtvUiitmaUiMn.  Jenkins.  Bull.  It.  S.  Fish  0>inin.,  XXII.  1902  (gppt.  2S.  IW3).  4TN  (HoDoluKi). 

316.  Hepatua  guntheri  (Jenkine).     "Punlv,"     Fig.  lliS. 
Hea.1  4  in  length;  depth  1.8;  eye  'iJi  in  head;  snout  1,4;  intcrorbital  L'.7;  D.  ix,  26;  A.  ill,  24. 
Boily  deeply  ovoid,  greal«rt  depth  at  origin  of  anal;  head  deep,  I'ompreflsed.  npper  profile  obliquely 
convex  from  tip  of  snout  to  ppinons  dorsal;  eye  rather  large,  high,  in  last  third  of  head;  nostrils  small. 


Fic. !«».— f/i;ialiuiriinfAiTi  (JcniElns):  frum  the  type. 

close  together,  anterior  the  larger,  rounded,  with  thin  fleshy  flap;  month  uniall,  low,  interior:  jaws 
hlunt,  slightly  jinidnced,  lower  inferior;  interorlHlal  spaisi  broad,  elevated,  convex;  marpn  of  pre- 
operi'ie  forming  an  angle  l>elow  anterior  rim  of  orbit;  clorsal  spines  slender,  gradnateii  to  last,  which  is 
1.25  in  heAd;  soft  dorsal  and  anal  not  pointed  behind;  eighth  dorssl  ray  1.2  in  heail;  thlril  anal  spine 
longest,  ].!*;  eighth  anal  ray  1.2.'i;  caudal  long,  emarginste;  pectoral  longer  than  head,  3.5  in  body; 
ventrats  sharp- pointed,  1.2  in  head;  ventral  spine  1.9;  caudal  peiluncle  comprt'S!4ed,  its  least  depth  2.2; 
caudal  spine  short,  1.5  in  eye;  m'alps  small,  crowileil,  ctenoid;  very  minute  scales  on  liasal  portions  of 
vertical  tins;  lateral  line  nearly  concurrettt  with  dorrol  profile  of  back,  straight  from  anterior  dorsal 
spines  ti)  below  middle  of  soft  dorsal,  then  rtiniiing  dinvn  alxne  edge  of  caudal  spine  tu  lm»e  of  caudal. 
Color  in  life  (field  Xo.  IfS,  O.  1'.  .T. ),  penerftl  ifllor  brown;  an  orange-yellow  band  along  back  just 
below  base  of  dorsal,  juHt  above  yellow  bajid  a  blue  line;  4  golden  longitudinal  bands  on  dorsal  fin, 
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with  an  intercalary  band  which  in  tmine  examples  makex  n  \iaai\n    anal  w  ith  4  wmilar  onex;  pei'toral 
yellow;  yellow  area  through  eye;  yellow  line  over  ^nout. 

Color  in  al<>>hiil,  dark  brown,  vertical  finti  darker;  fU\e  plait)  or  unifurm  brown,  without  any 
line«;  soft  doraal  and  anal  tireyii^h  ^Kxiteriorly;  iKith  <li)rHiil8  and  anal  with  4  broad  deep  brown  longi- 
tudinal bands;  caudal  deep  brown,  apparently  withont  npofi",  batie  i>(  fin  i>ale;  pectoral  brown  on 
baml  portion,  marginal  portion  broadly  yelkiwiali-whlte. 

Deserihetl  fnini  the  type  taken  by  DiH-tor  Jenkinx  at  Honolulu. 

This  Bjieciex  is  i)f  rather  wide  distribution  anions  the  iflandx  of  the  tropical  Paoific,  havinj;  been 
recorded  by  (iiinther  fniui  tlie  (iiroline,  Soiicty,  Navigator,  Pelew,  an<l  KinKftnill  islands,  and  iden- 
til]e<l  with  A'-(iiilhiinv<  bhirhi  uf  Cuvier  anil  Valenciennes. 

Twelve  K[>etinien8  were  obtained  at  Honolulu  by  Doittor  Jenkins  and '2   by  ub.     Weabo  have  3 

exanipleH  from  Hllo.     Uur  Hpei-inienH  are  \.f>  \ii  8.11  inches  long.     Perliapd  iilentical  with  H.  nuiloida. 

JmnUHriu  bl'vii.  OanthiT.  Flm-hv  ilrt  fdilnv,  IV.  IW.  pi.  LXi;(.  Hg.  B.  KIS  (CHrolltir.  Horlely,  Nsvlgitlor,  Pelew,  and 

RInttxiani  IslaiulHl;  not  of  nivl.T  and  VB]rii.-li-iiii«<.  which  if  not  cnalnly  lileniltlable;  Sln.et;',  Suit.  t'.  H.  Kit. 

Mux..  Ko.  7.  M.  inn  1  lIuiKiliiliiK  (Jihilhtr.  Shon-  Flxhai  Chall..  1,  VI.  S9. 1I«(0  (HonululuJ. 

niUAu  nualhrri  Jenkins.  Bull.  I'.  S.  Urb  ruiani..  XXII.  IWi  <Si-pl.  :i3.  IDU),  477.  flg.  2»,  Honolulu  (type.  No.  auM2. 

U.S,N,M..M.Iiliichiwlon|{|. 

316.  Hepatus  eloni-atus  (liac^jieile).     "Maii'i." 

Ueail  4  In  length;  dejitli  ZH;  Hnout  1.:!;  eye  :j.7.S  in  head;  interorbital  2.ii;  D.  ix,  2H;  A.  in,  24. 

Body  elongate,  ovale,  greateHt  depth  at  middle  of  pectoral;  head  deeji,  iipp*'r  profile  etrai)cht  from 
tip  iif  snout  to  inlerurhital  sjiace,  then  [:onvex  fmtn  intenirbllal  space  to  orijfin  of  doraal;  jaws  low, 
lower  Inferior;  iiioiilb  small;  teeth  coinprewed,  rrenulate;  noHtrils  close  U>f^ther,  anterior  kr^r,  with 
small  fleshy  flap;  \tait  dorHal  spine  lonKent.  1.5  in  head;  twentieth  dorsal  ray  1.5;  third  anal  spine 
longest,  :i;  flrst  anal  ray  l,.'t;  cau<lal  lonjr,  very  deitjily  einarginate  in  a  crem-ent,  upiHT  and  lower  ray« 
produced  in  i>barp  iioint-i,  upper  the  longer;  caixlid  iNilundle  coinpresseil,  its  least  depth  2,4;  (lectoral 
:l.2r>  in  iHxIy;  ventrala  long,  [Kiinted,  :t  in  Ixxly;  Hpinea  little  leiw  than  half  length  of  fln;  cauilal  pe<lun- 
ele  e»m|iresse<l,  its  depth  ^.^■'i  in  head;  caudal  spine  long,  depresslble  in  a  groove,  2.T  in  hea<l;  scales 
vi>ry  small,  cyi-loiit,  crowded,  finely  ctenoid;  lateral  line  arched  in  front  to  Hfth  dorsal  spine,  tlien 
straight  to  below  niidille  of  dorsal,  dropping  down  and  ninningalonginiddleof  side  of  caudal  (lednncle. 

Color  in  al<'oho1,unifonit  dark  chocolate  I  rown;  lip!)  blackish;  verliivl  flns brown  like  tHsly-cclor, 
uiancin  of  cau<lal  narrowly  white;  axils  and  Imses  of  jHist^-rior  ilorsal  and  anal  rays  black;  |)ectoral8 
I)rownish;  ventrals  bla<-kish  on  outer  [lortion;  margin  of  groovi;  cif  caiHlal  s[>ine  very  narrowly  blackish. 

Denoription  from  an  example  (No.  05!yi4)  7.T.'>  inches  lung,  taken  by  neat  Honolulu.  The  species 
is  of  wide  distribution  and  has  lii>«'n  reconliil  from  Fiji  iHlands,  China,  Kolosho  (Formosa),  Miyoko 
Island,  Hiukiu,  New  Hebrides,  I'elew  and  Tahiti  inlands,  as  well  as  from  the  Hawaiian  IslaiidH.  It 
was  oblaine<l  by  Doctor  Jenkins  at  lloiiohilu  and  by  us  at  llonohihi  and  llookena,  Koiia;  altui  by  the 
Atbaltwa  at  I'uako  Bay,  Hawaii,  and  st  stalion  :iKt4,  on  the  southern  coast  of  Molokai.  in  H  fathoms. 
We  have  examined  28  sfiei^imens,  which  range  in  length  from  4.4  to  K.4  iiicheii. 
<-ibrl'>4»u  ftoHgaloJi  tji«>pMe,  Hist.  Nul.  I'uiio.,  IV.  471.  HI.  VI.  UK.  i.  IW.!.  Pacific  Ocean. 

iKl.  Nul.  IMI»..  X.  .aw.  ixe..  Sandwich  lalanda. 
..  III.  sal.lxei.  China  I  Fiji  iHlalKlol:  Htcliiilnchncr.  Dpiika.  All.  Wlie.  Wien.  LXX.  1900, 


Shi.  Mux..  XXV,  imtl  []»l3i.ri:t  {Kouxho.  Furmcna:  Mlynku  Mand:  Kliiklii  I 
Comm.. XXII.  19i»(Sepl.:».lnBlj.  479  |Honolii1iil. 

317.  Hepatus  xauttaopteruB  (Cuvier  A  Valenciennes).     "fV&Iu." 

Head  4  in  length;  depth  2;  snout  l.ao  in  hea<l;  eye  4;  interorbital  2.05;  D.  ix,  25;  A.  ill,  24. 

B'xly  deep,  rather  long,  f;reatest  deptli  at  middle  of  ventral;  head  deep,  compressed,  upper  profile 
rather  strongly  and  evenly  iimved;  jawH  low,  strong,  lower  inferior;  mouth  inferior,  low;  teeth  com- 
pressed, bnmd,  e^lges  (Tenulate;  margin  of  preo[>ercle  very  oblitjiie,  the  angle  l)elciw  anterior  margin 
of  eye;  interorbital  space  broad,  convex,  elevated;  nostrils  close  together,  anterior  largK,  circular,  with 
email  fleshy  flap;  dorsal  spines  graduateil  to  lust,  [sisterior  1.35  in  head;  dorsal  and  anal  rays  rather 
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high,  rounde<l,  posterior  not  produced;  eij^hth  dorsal  my  1.25  iii  heeid,  anal  Kpi ties  graduated  to  third, 
whiuli  ie  l.K  in  head;  ninth  an&l  ray  1.2;  caudal  long,  deeply  einarginale,  tht;  upper  and  lower  lobes 
produced  in  long  sharp  i)uintB;  peetiiral  :i.5  in  body;  ventrala  sliarp  [Miinted,  2  in  liead;  caudal 
)>edunule  I'Oinpresai'd,  depth  2.2.');  laudal  Alpine  iiKNlerately  larire.  4  in  heail,  deprcaaihle  in  a  groove. 

Ceilor  in  alcohol,  deep  hlackiMli-browii,  Hide  with  many  dusky  brown  longitudinal  vermiculating 
lines;  dorsal  ami  anal  hlBciiiwh  ill  base,  paler  on  terniinal  portion,  with  4  rather  broad  brown  longi- 
tudinal bands;  caudal  blackiah-brown;  pei-loral  blaekisti-brown,  margin  broadly  dull  buff;  ventrals 
blackish  un  greater  portion,  innermost  basal  [loKion  slaty. 

Deei'rilied  from  an  example  (No.  05(JBt))  taken  at  Honolulu. 

The  species  is  known  only  from  Seychelles  (the  type  locality)  and  tJie  Hawaiian  Islands.     One 
specimen  7.25  inches  long  was  secured  by  Jenkins  and  2  others  (13  and  17  inches  long)  by  us  at 
Honolulu.     This  8pe<-ies  may  not  lie  distinct  from  //.  yuiilhrri  or  H.  inuloideK. 
Araatliurut  janlliatilenii  i:iirv\n  ii  Vali'ni-li'nnen.  HM.  Nut.  l>oJ»<..  X,-.t].^  IttSn.  Saychenu. 
nulhir  ■raiilhai'l"-'".  Jrntiii-.  Bull,  (',  H.  Huh  Ccimin,,  SXII,  IWl  lSr|jl,  a3.  ISOaj,  -I-"  iHolioluhi). 

818.  HepatuB  duaaumieri  (Cuvier  4  Valenciennew),     "IWilu;"   '•  Poliiui.     Fig.  169. 

Head  'iMo  in  length;  deplh   l.fl;  snout  1.4  in  head;  eye  4.5;  intenirhital  3.2;  D.  ix,  27;  A.  iii,  2tf. 
Body  deep,  upper  and  lower  profiles  nearly  evenly  I'onvex,  greatest  depth  about  middle  uf  length 


Fia.  tm.—Heiialiit  tlHiHialrn  (Ciivler  &  VnlenrlrDnefil;  aftor  Ciinther. 

of  trunk;  head  deep,  compresseil.  upper  profile  evenly  and  obliquely  convex  from  tip  of  snout  lo 
origin  of  dorsal;  jaws  large,  inferior,  very  slightly  prcsjueed;  niontli  small,  inferior;  teeth  broad, 
conipren»ed,  eilges  erenulale;  margin  of  preopi-ri'le  very  oblique,  angle  in  front  of  anterior  rim  of  orbil; 
eye  small,  high,  in  posterior  third  of  head;  nostrils  small,  close  together,  anterior  with  small  fleshy 
flap,  posterior  a  short  oblique  slit;  interorlntal  siMce  broad,  convex;  doTfial  spines  graduated  to 
posterior,  last  1.T5  in  liead;  seventh' dorsal  ray  l.o;  posterior  dorsal  and  tuial  rays  rounded,  not 
produced  in  poitits;  anal  spines  graiiuateil  to  last,  which  is  2.4;  seventh  anal  ray  1.5;  pectoral  3,5; 
ventral  sharply  )Kjiuted,  1.25  in  head;  spine  2.8;  caudal  large,  emarginat«,  upper  rays  produced  in  a 
point  beyond  lower;  caudal  [)e<lnncle  compreM.-^il,  it.''  depth  2..')  in  heail;  caudal  spine  rather  large, 
deprewible  in  a  groove,  3.5  in  head;  scales  very  small,  ctenoid,  crowded,  few  on  soft  dorsal,  anal,  and 
caixlal,  minute;  lateral  line  concurrent  with  the  prolite  ui  back,  more  or  less  running  down  to  caudal 
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Color  in  life  (Field  No.  02U00)  dull  bliiJHh  olive,  upper  |>arr  more  braifv,  wavy  braeej'  lines  sep- 
araleil  by  imrrower  blue  one  most  ilistlnijt  on  u|i[M^r  tliird  of  ttiilt-;  heail  iiiHrbled  with  blue-black  aiiit 
pale  yellon'iph;  a  broad  brassy  int«r(X'u1ar  band;  a  narrow  iiraswy  line  extetnlinf;  forward  and  curving 
upwanl  fniui  anterior  iiart  of  eye,  thiN  coiitinutHl  aniuiul  under  eye  and  on  to  upper  end  of  opercl«;  a 
brai»y  band  l>ehind  eye  and  faint  lines  of  same  a1><>ve  eye;  li|M  niott'eil  with  black  and  liluishi  lower 
JBw  and  throat  pule  bluish;  a  narrow  brawy  line  alonfc  bm-k  at  liase  of  dorsal  fin,  and  a.  triniilar  bluish 
one  along  Itase  lA  anal;  ilorsal  tin  yellow,  Homi'what  mottled  with  olivaeeotis  along  base  anteriorly,  and 
with  bluish  on  last  few  ravf;  a  narrow  blue  line  along  luise;  caudal  bluiiib,  with  numerous  small 
blackieli  olive  spota,  yellow  at  base,  briglite»<t  alH>ve;  titf  of  finu  black;  anal  olivaceous  with  narrow 
stripes  of  blue  and  yellowish,  diHiat  portion  of  (in  blackifh.  narrowly  bonlered  with  blue;  pectoral 
smoky  below,  yellowish  above,  the  anterior  e^lKO  bluish;  ventralM  blue-black,  paler  at  base;  lance 
white,  surrounded  by  black;  iris  braswy,  bluish  atiove.     (Caudal  spots  wontinf;  in  young.) 

Another  example  (Fielil  No.  03369)  olive  browfl,  streakeil  with  faint  blue;  a  yellow  area  about 
eye;  cheek  with  light  blue  lines;  eilge  of  o|>er(-le  blai'k;  no  shoulder  s[M>t;  ilorsal  golden  brown  with  a 
pale  blue  and  a  golden  line  at  Itase,  the  margin  Itlackiih,  la^t  rayn  with  bluish  shadings  and  linen;  anal 
dark  brown  with  very  faint  bluish  Rtreaks,  a  faint  blue  anil  a  fainter  golden  line  at  ha«e,  an<l  a  black 
and  a  Blue  line  at  tip;  caudal  with  blue  iiniy  reti<-ulations  around  golden  bniwn  s|H>ts,  well  dedneil;  a 
golden  ring  at  base  ot  Jin,  lobes  dusky;  ventrals  with  bluish  rays,  yellowish  membranes  and  blarkish 
edges;  pei'toral  yellowish-brown,  upper  ray  black;  no  btai^k  s[>ot  in  axil  of  dorsal  and  ana). 

Field  No.  0:!500,  body  with  numerous  [larrow  wavy  longitudinal  golden -yellow  alternating  bluish- 
gray  lines  in  life;  donoil  bright  yellow,  narrow  blue  line  along  base  of  fin,  immediately  l>elow  this  a 
narrow  golden  yellow  line  across  baHC  of  caudal  lietween  spine  anil  Inb^of  rays;  anal  dusky  yellowish, 
with  4  distinguiHhable  and  traces  of  p(>rhai)s  2  or  3  other  liars  of  yellow  running  parallel  with  outline 
of  boily;  caudal  bluish-gray  with  many  indistinct  dusky  spots;  jiectoral  golden  yellow;  ventrals  bluish - 
giay  with  yellowish  tinges;  yellow  aixHit  eyes;  yellow  Ittlr  from  eye  to  eye;  front  an<l  sidew  of  head 
covereil  with  yellow  wavy  lines  allerciating  with  blue;  chin  ami  breast  bluish. 

Field  No.  03.383,  in  life,  general  c(dor  brownish-ocher,  bluish  lowani  belly  and  lower  jaw;  lower 
jalv  dirty  ultramarine;  snout  ami  gill-c^iver  stri{M!d  with  bine  and  cadmium;  a  broad  yellow  stripe 
nmriing  from  n|iper  part  of  gill-o[ientng  at  o)ier(!le  thmugli  eye,  but  not  joined  over  fnmtal  region,  this 
striiie  onllineil  with  blue;  anterior  |>orlion  of  dorsal  deep  cadmium,  K  tii  10  rays  oF  posterior  part  blue, 
blending  into  the  c^diniuni;  narrow  bine  streak  running  entire  length  of  dorsal  at  base;  caudal  deep 
blue;  peduncle  cadmium;  anal  olivaceous,  cadmium  at  anterior  6  or  7  rays,  blue  jxwteriorly;  narrow 
blue  stripe  running  entire  length  of  anal,  and  narrow  line  of  light  blue  on  outside  eilge;  ventral  cad- 
mium with  stripes  of  light  blue  running  lengthwise,  edged  with  neutral  tint;  first  pectoral  ray  blue, 
next  3  cadmium,  others  blue,  all  rays  cadmium  at  base;  eye  yellow,  iri*  black. 

Color  in  alir<i hoi,  dark  chocolate  brown;  side  with  35  or  more  wavy  bluish  longitudinal  lines, 
lhii«»e  on  head  also  horizontal;  front  of  eye  above  pale  brown;  dorsal  grayisb  on  si>iny  portion, 
becoming  dark  slaty  on  soft  portion;  anal  <lark  slaty;  soft  dorsal  and  anal  each  with  7  or  8  blai'kish 
longitudinal  lines;  caudal  dark  slaty,  marked  with  many  aiuall  blackisli  spots;  base  of  cauilal  veTlowish 
white;  caudal s{iine  with  a  rather  broail  blackish  margin;  iHt'toral  ileep  olive  brown,  terminal  portion 
liroailly  pale  brown;  margin  of  gill-opening  blai^kiHli;  margin  of  the  anal  narrowly  bluish. 

This  spe<-iesis  very  common  alnrnt  11  onolii In.  Wehavealsoanunilterof  larval  examples  less  than 
an  inch  long,  fnnu  Hilo,  whi<rh  corre8|>ond  perfi-ctly  with  Quo\  and  daimard's  account  of  Arantburus 
argaUeug,  but  no  specific  characters,  except  the  nnmlierof  fin  ra\s  can  lie  iletermiiieit.  The  latter 
species,  from  tiuam,  can  never  Im^  certainly  iilentifieil,  and  (he  name  nrgfiUean  should  not  lie  used, 
although  it  was  very  likely  inlendeit  for  the  young  of  //.  liiumimierx  or  11  iimtoiden.  The  species  is  rep- 
resented in  our  ixillection  by  50 specimens  from  Honolulu  and  .J  from  llilo  (it  thospecimena  from 
Honolulu  7  were  obtaineit  by  Doctor  Jenkins,  5  by  the  Atlsitn^K  m  law,  4  by  Doctor  Woii.1,  2  by 
Jonlan  and  f^nyder,  and  the  others  by  us.  Si>e<-imens  were  also  se<;ure<t  by  the  Alhnlniiu  in  1902. 
tAeniMttriuiirgeatriii''  UaoySi  (iBlmard.  Voy.  ['runic,  Zoiil.,  'ST2,  pi.  63,  flg.  i.  lM2t,  Quun;  larval  ti>rm,  nnt  [detitUable. 
JranlAunu  diuinniliTt  Cuvler  &  Valencierinex.  IIIhI.  NhI,  FiiIw..  X.  Wl.  IKVv.  He  dg  Franci;  (iiliitlirr,  PiKhe  der  SUdaei^, 
112,  pi.  LXXII,  ISTn  (SnndwlchNlitndsi^  SiclndHi'hiii'T.  tit'iik.  Ak,  Wtw.  Wicn,  LXX.  IBOU.  -IWi  iKiinaiiiiu). 

•■Cuvier  ii  Valem-lenneB  rword  Amalhurw  nriirnlriia  frnm  th?  Kaiidwicli  Nlanda,  although  Qiioy  A  liaimard.  their  sole 
aulhorilf.  mcnllon  the  MarianuM  outy.  In  thi?  «mi^  way  they  rwunl  .4>niiUurtM  tlHulHt  <tuoy  &  <iHtmard,  from  the 
Sandwich  l>1aiid>.  Hlthoiigh  the  dlwoveren  luind  It  at  tlie  Mariann«i<Hi1y.  II.  rtrialuo  ivii  mil  br  cFrtaltily  identinvd,  hi 
J  upeclen  iK  at  Saoi.Mi  anil  IbI  Tahiti)  havc«rlpiKl  Urvieiiim-BiinniUnK  to  IhwHiroimtKlveii  liyQuoyand  (ialmard.  Some 
o(  thHie  areevldenllylhe  young  ot('(niivftn^iwrfr((jmi««,o1hiT.wi"pBn  not  make  otil.  ■■niliably  the  rwvrda  from  Quam 
•ud  Hawaii  belong  to  t.t.  ilrigotui,  In  whii'h  raitr  Ihe  niuue  tlruitim  huf  iiriurity  over  tlrfgotut. 


,GoogIe 


892  BCLLICTIN    OF   THE   UNITKD   STATES   FISH    CUHMlSSKiN. 

AmnUtrnt  linf dalnri:u\ler&V»lcneionnes.Hla.Siu.  I^>t*..  X.  ai7,  l«3.-j.  Pacific. 

J!b«m  an/ciiftiw.  Jiinl«n  &  F.iwW,  l'r<«'.  r,  S.  Sm,  Miw.,  XXV.  isua,  .'■M  il-ni««ii¥»  mm  MLsitl,  .r.iimii);  WnyckT,  Hull. 

t-.  S.  I''isl>.  <-nmm„  XXII.  IMTJ  lJuii.  1».  IMUi,  .s.-S  (HmKiliiLnl. 
nriU/cfuMiiiiiffTi.Jenkliii'.  Bull.  r.  I-.  Kish  I'uDini..  XXII,  liNU  iH<-|>l. 'J»,  IWUI. -ITT  iHiilli.Klllll. 

310.  Hepatua  pittatus  (Hlorh  &  ShuKuU'r).    Fig.  170. 

Head  ;i.«  in  length;  iie|)tli  1.4;  eye  4.5  in  liow.1;  sii.iiit  1.2;  iiitiTorbital  2.?5;  I),  viii,  27;  A.  iii,  24. 

Body  deep,  euiiiiiniwfd;  back  elevMtwi,  hiich  at  spimms  ilorsil;  alHlomeii  ami  lotter  [lart  of  trunk 
expatideil  lieliiu',  Iciwent  |Kiii>t  at  origin  at  anul;  hea<l  deei>,  rather  finuti,  coiiiiireKsed,  upper  )>ru tile 
ohli(]iie  Friiui  tip  iil  Kiiout  to  orijcin  uf  ilnntal;  profile  of  Htiimt  nearly  Htrai^ht.  jawH  lar^.  blunt, 
nlightly  produt'ed;  month  low,  inferior;  mandible  inferiiir,  li]iH  rather  broad  anti  thin;  teeth  bruuii, 


Flu.  ]-:i>.—ll.i«ilK-iiaUalii>  (Blorh  &  Krlineiderl;  arterGilnlhpr. 

i.'ompre»(e<l,  forminj;  ehar|>  cuttinij;  eilite,  each  one  with  7  f'rpimlations,  the  S  irieilian  large,  their  eilgea 
level;  iumtrilw  large,  cUwe  together,  anterior  larger,  with  Hinall,  l]i.>F<hy  flap;  interorbital  Bpuee  broad, 
ronvex,  not  uiui'h  elevated;  dorsal  I'jiitiex  grailiiale<l  to  [xii'tcrior,  titiff,  last  1.5  in  head;  anterior 
duwal  nivH  longt>t<t.  others  gradually  decrea^'illJ;  to  laft,  lirst  1.5,  laxtH;  Hfth  anal  ray  li.fi  in  head, 
Ia8t4.7'>;  caudal  liroait,  margin  stmiiiht  when  e.timnded;  caudal  petlunde  ileep,  rompreNxeil,  <li>plh 
2  in  head;  jiei-loral  jiointed,  .1  in  ImkIv;  ventral  4,25;  <«u'lal  pgiiiie  small,  nhiirt,  deprew<ihle  in  a 
griKive,  1.35  In  eye;  HWikf  Kmall,  rienoid,  ihi'ply  imbrii'aled  on  Hides,  M'alea  on  vertical  tins. very 
Hinall;  lateral  line  arched,  nearly  concurrent  with  profile  of  Imck;  anus  directly  l)ehiui)  Itasew  of  ven- 
trala,  well  l>efore  anal  tiplnen. 

('j)lor  in  ali'ohol,  uiiifiinn  brown  on  greater  [wirtion,  chest  and  \>e\\y  somewhat  )mle;  a  jiale  brown 
land  from  belon'  HpiiiouH  dorsal  down  Iji'liinil  eye,  another  narrow  jmle  liand  from  base  of  fourth 
doTual  Hpine  to  l>(>lly,  and  last  iniiixtinci  from  fourth  dorijal  ray  down  to  third  anal  ray;  ba^l  portiim 
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o£  cauilal  pale  bniwn.  the  outer  half  deep  brown;  powterior  half  of  trunk  with  niuuy  Bmall  while  spolH, 
aliio  exteriiling  on  Moft  ilorsal  and  anal  tinv  and  ovit  thinl  ]mle  hiir  on  wiile;  [H'llorals  and  ventnilK  lulf 
liruwn,  latter  edgeil  with  browniHh. 

Des(Til>eii  trom  an  e:(ample  (Xo.  <HK)  taken  at  llonohihi  liy  Uin-tor  Jeiikinw.     The  e|)ecieM  is  rather 
twaree  about  Honoluhi,  livinjc  uii  the  onter  ivlge  ut  the  reefs.     We  have  exaininefl  5  Mpe<'iiueni<,  ^ 
cjotlechxl   by  usamt  2  by  Jenkinii,  all  at  HoiioUilu.     They  ranxe  ill  length  from  H  Uill.^  inHieH.     The 
species  was  also  found  by  the  AlbntrO'^  at  Puako  Bay;  comnion  at  Sauioa. 
A.-uiil>iiinu inaialiit  Hloi'h  X  Sclmciivr,  H\M.  l<'litli..  ilh.  IW1.  Tahiti;  '^iltiDier.  FWh.'  .I^r  S»<l»^.  [V.  ]U».  ut.  LXix,  ftg. 

Ic>t-:  S<u.ii.[y.  NiLVigiilor.  Kliujwiitll.  I'l'li'W.  unci  .■«ndwi<li  ir'lujdiO. 

UiimAl.,  E<l.  Uolili'iii'lein,  p.  ■UK.  inu  (Tahlll). 


320.  HepatuB  atramentatus  (Jor<lnii  &  K\'er[naiin).     "  MdHoika:"  ".\fiiHo."    Kit;. 
;  ricplh  l.il;  I'vu  4.2  in  liea.1:  Hiiont  l.li;  inlerorbital  ;S;  D.  is,  LT;  A.  i 


B<Hly  li.'ep,  I 
pr6dnce<l,  lower 


Fm.  ni.—HiTil"'  niramijitalii'  (Jorrtnn  A  Kvemmnii);  Snaa  the  type. 

close  ti^elher,  anterior  larger,  with  small  flwhy  flap;  anterior  iloraal  spines  grailualed  to  posterior,  the 
liku^n^  !•'">  ill  heait;  fourth  ilonuil  ray  1  4;  third  anal  Hpinn  tiin^ft-sl.  l.i);  firxt  anal  ray  1.5;  caudal  large, 
einarginate,  np|ierariil  lo^Ner  niyi'  {m.diU'eil  in  8har[> unifiilnr  jHiLntH.  np|>er  iiinch  liiii^r  than  lower; 
pectoral  al)oiit  3.5  in  lioily:  veiitrala  Hharp-pointeil,  U.lt  in  Ixuiy,  npine  half  the  length  of  fin;  caudal 
peduncle  compressed,  2  in  head;  cainial  B|iine  large,  ilepreswlili'  in  a  groi)ve,  3.1  in  head;  BcalCH  very 
small,  ctenoid,  few,  and  very  mniute  on  vertii-al  tin!*:  lateral  line  high,  aruhevl,  at  firet  dewsrndinti! 
under  Hflh  ilortial  e>|iine,  then  Htraitiht  tu  In'Iow  middle  of  soft  dorsal,  finally  falling  down  and  riuiiiing 
along  Hide  of  caudle  peduncle  to  tail. 

Color  ill  life  {No.  02396),  cop|)ery  brown,  cniwBed  by  numerous  very  narrow,  pale  blue  lint*,  those 
aUive  axis  of  Iwidy  mnning  so  me «  hat  upward  and  liai'kwanl,  and  with  short  broken  lines  of  same 
interspersed,  those  below  more  regular  but  less  distinct;  nheek  brassy,  with  about  5  narrow  pale  blue 
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lines  from  t-ye  to  tinmit.  cnnli  of  Univ  i-xtemlhiK  ><li>;litly  iipiin  pale  ruety,  &nil  eacli  witli  5  or  6  narrow 
bruMV  linec  parallel  with  iiuiryiii,  cdifi'  of  t'arli  lilackixh;  lant  mys  iit  ilonvil  aixlanal  luiiretinuvy;  ai'on- 
8|)ii'Uoiii' jet-lilack  Mpot  on  miiilal  (leihmi'le  at  l>aHi-  of  last  iliirKal  ray;  cauilal  dark,  blm'kLVt  uti  uuti'r 
jiart  ••{  iiiiitdle  rayH;  iiei'loral  |ili1i!  leliiiiii;  veiilrab'  dil^ky,  blackt^r  towanl  tlpH;  iris  browniuh,  white  on 
|HiHl«rior  [lart.  Another  exaintile  (N'li.  (KMT-i)  was  iliill  utive-gray,  nil  marked,  Have  a  faint  whiliiih 
band  aeru^^i  iia|<e  ami  Itack  part  of  heatl;  liiiM  plain  ihis>ky  gray. 

Color  in  alcohol,  very  ilurk  i-hoi'olate  brown;  wiiie  with  aluiul  40  narrow  irn^uUr  or  ineuinplete 
BierieH  uf  iiidJNtliict  ilsrk  Hlnty  lonj^tuiliiial  lines:  iTliec k  with  nitiiilarly  uolorei)  lines  nnining  obliquely 
downward;  (ins,  except  [lerloral,  all  more  or  less  bla<'kiah  or  dusky;  ilonnal  with  a1>ont  5  blackiph 
Iun)citui)inal  bands;  anal  with  several  similar  indistinct  biai.'kish  bands;  baae  and  axilt<  of  last  dorsal 
and  anal  rays  lilackisli;  [lei-l'iral  brown. 

This  i-oninion  siRries  is  well  distinRiiislied  from  Uffmlim  'liitmrnieri  and  ulher  streake<i  species  by 
the  black  itik-likc  s]>ot  in  the  axil  of  the  liorMal  and  anal  linH.  It  has  several  limes  been  reeonled 
nnder  the  erninLiiiw  nainf  of  .iiiiiilliiiriiJi  Hiiruliilim,  lint  the  sjiecies  ori^iially  lulled  liy  that  name  must 
Ih-  siiinethinjf  else,  prulialily  //.  iliiaxiiiiiirri.  NnnLeri)us  specimens  were  obtained  by  us  at  Honolulu, 
where  it  was  also  sei'ur<'d  by  I)octor  Jenkins  and  DcK'Ior  WihmI.  Other  examjiles  were  collected  liy 
the  Allnilrim'  ul  I^ysttn  Island.     Our  s)>e4'imt-ns  are  A  to  V,i>  inches  long. 

Ak,  Wiis,  Wi™,  LXX.  I'jou,  liBdl.jmJliilui;  PiiH  i>tCiiv1er  A  Vulwiclemii-^. 
DufAfxifi-fMruhilni"' Jiinlan  .1:  Kvoruianii.  Hull.  t'.  S.  Xliili  Coiuin..  XXII.  tor  1902  (Apr.  11,  ItWl).  I9H,  Hanolulu  itypv.  No. 

HMTA  f.  s,  S.  M.:  ■■'ill.  Jcif-lmi  *  KvcmiHii"-.:  JiiiWhj'.  Hull,  f,  M.  Ftali  <.-«[niu..  XXH.  19(K  iSepl.  ia,  190Oj,  JTM 

(Hmiolniiu. 
miUfiufrawriiMfU'-.  Snyder.  Bull.  t'.  S.  Klsli  Cnmni.,  XXII.  iwe  (Jan.  19,  19M),  :i;M  (LHywii  Inlnndl. 

321.   Hepstua  aajidvicensia  (StreeU<).     "Afanini"     Fig.  172. 

Hea<l  '-i.lb  in  len){tb;  depth  l.tt;  snout  1.4  in  heail;  eve  ;{..'>:  interurbital  3;  D.  ix,  25;  A.  ui,  22. 
Budy  deep,  L-onip rented,  ovoid,  the  lower  profile  from  mandible  to  anus  very  weakly  convex;  heai) 


deep,  the  upper  profile  it »K'Uve  from  lip  of  snout  to  intemrbilal  Kpai'e,  then  straij^ht  to  origin  of  dorsal; 
jaws   low,  pro<lucL-d,  the   lower  inferior;   month   small;  teeth   compressed,  crenulale;   nostrils  dose 
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tO)Kther  in  front  of  eye,  anterior  larger,  with  small  flpxhy  flap;  laul  ilnn'al  ppine  1.5  in  head,  anterior 
spineii  graduated  to  last;  fuurtli  dorsal  my  1.5;  caudal  rather  deep,  etiiarKiiMte,  u[>|>er  rayit  lonjfer; 
pectoral  a  little  longer  than  head;  ventral  fharp-jiointed,  1.2;  caudal  peduncle  coinpresaed,  Its  leant 
depth  2.^ ;  caudal  wjiine  very  xmall,  chort,  Btroiifi,  3  in  head;  wales  very  Hinill,  ctenoid,  very  tew  on 
vertical  fine;  lateral  line  high,  arched  at  fitvt  hetow  liivt  dontal  HjiineH,  then  very  slightly  irurivex  to 
below  middle  of  soft  don«l  and  along  middle  uf  side  of  caudal  [leduncle. 

Color  in  alcohol,  dull  purplit<h  gray,  darker  on  liack  above;  chin,  breaet,  ))elly  and  lower  surface 
i>'.  luwlal  peduncle  creamy  white;  wide  with  5  narrow  blw^kish  vertical  lines;  tirst  from  ixviput  lo  eye, 
patvini;  down  below  to  anterior  lower  vdye  of  posiperele;  set-ond  from  lirst  dorsal  spine  to  [lectoral, 
continued  down  and  back  towaitl  sjiinousanal;  third  beginning  at  sixth  ilorsal  spine,  running  down 
to  a  little  in  front  of  spinous  anal ;  fourtli  l«ginning  at  baiw  of  first  doreal  rays  and  running  down  to 
first  anal  rays;  fifth  bej^innlng  at  fintt  thinl  of  soft  dorsal,  running  down  to  first  thinl  of  soft  anal; 
upper  portion  of  caudal  peduncle  with  a  short  narrow  blackish  saddle;  brown  longitudinal  line  sepa- 
ratitig  creamy  area  of  lower  aurface  from  dark  color  above,  running  along  si<te  of  throat  anil  abdomen 
I>ackw8nls;  vertical  fins  dusky  brown;  i)ettoral  brownish;  ventrals  grayish  on  oult-r  |iortion,  basally 
white.     Ueecribed  from  an  example  (No.  03347)  taken  at  Honolulu. 

A  series  of  specimens  showing  all  stages  of  growth  from  the  larval  lo  the  adult  form  wan  sei'ureil. 
In  the  youi^  meaMiring  al>out  20  mm.  the  liody  is  perfectly  transpaivnt  excejit  a  bn>ail,  vertji'al 
silvery  Innd  extending  across  the  head  and  visceral  region.  Anterior  edge  of  bend  |>aaMes  nbliifuely 
downward  and  backward,  just  in  front  of  orbit,  to  a  point  a  tittle  in  advance  of  insertion  of  anal  fins. 
The  posterior  boundary  extends  from  nape,  l)ehind  axil  of  pectAial,  to  insertion  of  anal.  Between  the 
lateral  line  and  the  pectoral  is  a  jiosterior  prolongation  of  the  silvery  band,  alH)ut  an  large  as  eye. 
Kape,  interorbital  spa<-e,  and  a  narrou-  band  at  >M)f«  of  caudal  dusky;  a  row  of  dark  dots  along  base  of 
anat  and  a  dusky  sfiot  on  tip  of  cau<lal.  The  dusky,  vertical  baixln  of  a<lult  are  fin^t  seen  faintly  out- 
lineii  in  the  young  of  31  mm.  length;  in  others,  no  larger,  the  color  imtlttrn  of  the  adult  is  perfectly 
develo|ieil.  In  the  young  the  snout  is  shorter,  anterior  profile  more  n>un<ted,  and  iHsiy  ileejier  than 
in  adult;  head  and  body  covered  with  long,  narrow,  vertically  placeil,  seale-like  plat^e;  first  dorsal 
spine  serrated  on  anterior  edge.  Shortly  after  assuming  the  adult  (;olor,  the  length  1)eingabout32mm., 
the  serrations  of  the  spine  disappear  and  the  plates  are  replaced  by  minute  scales. 

TtiUhif  eleffiHtu  Ciannan  is  the  young  of  this  S|)ecie)>.  Living  examples  of  the  larval  form  are 
almost  (lerfectly  transparent  except  the  silvery  area  and  dnaky  sjiots,  there  !>cing  no  blue  i)r  red  tints. 

ThisH)>ecies  is  excessively  abundant  among  the  Hawaiian  Islands  about  the  reefs  and  in  rocky 
pools.  On  comparison  with  examples  of  Jte/ialw  Iriimte^it  from  Okinawa,  Japan,  afid  from  Samoa, 
it  differs  in  all  the  salient  charactera  pointed  out  by  Streets.  To  the  Hawaiian  species,  llepalfi*  mivl- 
riceiitit,  belong  the  spe<:iinens  recorded  by  Jordan  and  Evennann  from  Clarion  and  i^ocorro  islands. 
Tliose  of  Samoa  an<l  Polynesia  generally  are  Jffpaiur  inotUgw. 

Our  very  large  series  of  specimens  conttuns  HK  from  Honolulu,  R2  from  llilo,  109  from  Kaitua. 
and  4  from  Waianae.  Sj)ecimenB  were  obtaiiieil  by  the  Alliatrou  at  Honolulu;  AVaialua  Bay,  Oaliu; 
Hanatei  Bay,  Kauai;  Puako  Bay,  Hawaii;  Hilo;  Necker  Island;  and  l.aysan  Island. 

SHDilwicli  IslandHli  smith  k 
i.  Wiw.  WIen.  LXX.  190U.  i«i 

(Honolulu:  Laywiiil;  nol  ol  Uniuvun. 
AeaaUiuTtulrionltgi'ii'ta.t.  iaiulriera*UV>lnta.  Bull.  l'.  S.  NbI.  Mub.,  Nn.  7.  I XTT.  67.  Honolulu  [Type,  N'u.lKtUS.  I'.  K.  N.  M.). 
T>iaiiiilrimtrgiit.}<itA*,TL&&venae.a.n,  FlKh  North  &  Mid.  Amtr..!!.  IffilO.  1H9H  (I'larlun  &i>d  KiH'orro  iHlandR):  Fowler.  Vnw. 

Ac.  Nnt.  Sri.  fhlla.  IHM.  &13  (Oahu.  Sandwicli  [klandr). 
IVnIAii  rieaant  (iarmsn,  D«vp  .S«a  PliiheH.  70,  plate  L.  ntc.  'i.  vm,  off  Cocoi  lalandi  at  the  lurTaee;  Urvnl  Cciim. 
TVulAiiHHdi-iVyntit.Ji^nlilii^Bull.  I'.  S,  Finh  Cumm..  XXll.  IWJ  |Se].i.  ^.  I9(U|.  479  (Himolulti):  Snyiter,  up.  cU.  (Jan.  1», 

ISOl),  533  IHonululiu  Wnlalua  Buy,  Onhu;  Haualel  Bay,  Kaual:  >'uako  Bay,  Hawaii;  Hilo:  NrrkerlHlaiid:  Laysaii 

Islandi. 

Osniu  ISO.  ZEBHASOHA  Swaimon. 

This  genus  (Offers  from  llepaUiK  in  the  short  >ipinous  dorsal  of  4  or  5  graduated  spines;  soft  dorsal 
high;  snout  short,  projecting  at  an  angle. 

;f<braK>in<>SwalDH>D.  Nat.  HIhI.  AnJDi..  II, -JM.  iroa  [telifer). 
Svipai  Knee,  Xovar*.  Flacbe,  2l:i.  Iti6&  ((copuir). 
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bb.  Snout  l<iiiK<:r.  1  111  hpail:  dona]  V,  -H;  anal  III,  19.    Oilor.  nearly  uniform  rhromp-yrllow;  or  elw  dark  oMw,  oflcn 

i-irgatiu.  p.  SJH 
332.  Zebraaonu  velifanim  (Blwli).     " K'ililL-ilii'."     Fig.  173. 

Heail  3.:Vi  hi  leiiKtIi;  UcpUi  1.7;  snout  I..Tiri  lieail;  eyf;i,;H;  intenirbital  .1.251  D.  iv,32;  A.  ni.  24. 

BikIj"  liei-p,  ruthiT  ploiigute,  iip)HT  pni(ili>  of  lai'k  slightly  roiivex  (nuii  iKt;iput  to  <-auilal  peduncle; 

iwer  profile  evenly  and  rather  I'tnmgly  CDiivex  from  tliruat  to  oaiiilal  peduncle;  head  deep,  com- 


Pici,  in.~-Xi'b-^imma  irli/eru-a  (Bloch), 

)>rt'H»ied,  upper  [iroiilc  ^teep.  iiixlulnU',  that  of  snout  concave;  jaws  produceil,  low,  the  lower  inferior; 
li]>Fi  rather  thin,  He.-'liy:  t<n'th  hroad,  conipreHseil,  the  edges  creniilate;  mouth  )<niall,  iuferlor;  iiotHnin 
(-IrBie  tiigetlicr,  anterior  ranndeii  with  :<iiial1  flap,  pocterior  a  sliort  cihliijue  HJit;  intemrbilai  space 
convex;  dormil  Ihi  very  high;  spincM  thin,  slender,  grailnalfd  lo  tlie  lant,  2.5  in  boiiy;  anterior  dorsal 
rays  very  higli,  the  others  gradually  ilei'reasing  1u  laxt,  fifth  1.8  in  InhIv;  anal  spines  graduated  lo  lafl, 
eeccind  1.5  in  head,  third  \.in;  median  anal  rays  elongate,  eighth  2.7  in  body;  caudal  rather  broad,  ilu 
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margin  straight;  pectoral  pointed  3..'W  in  body;  ventral  l.liS  in  head;  raudal  peduncle  nmall,  com- 
pret«ed,  its  least  depth  3.25;  L-aiidnl  xpiiie  aliiirl,  etout,  '2  in  inlcnirlitlal  S[ia(i%  dcpresNible,  not  in  a 
groove,  the  ^ace  about  soinewliat  I'otieave:  Bcates  cxn^'lingly  Hiiiall,  ctenoid,  tliime  atxiut  perioral 
region  inore  or  ieee  eniuoth;  lateral  line  nearly  concurrent  witli  dorBHl  profile  below  bane  of  mft  dor^. 

Color  in  life  (No.  03IIS9),  nearly  black,  with  6  liaiids  cif  dirty  whit«,  lirat  liaiid  b^nniuK  on 
lower  jaw  and  continuing  ba".'k  Ui  anterior  eilge  of  iiperiHe  an^  down  an  tar  an  veiitrals;  a  stripe  ot  gen- 
eral body-color  as  wide  as  chin,  lieginning  at  chin  and  growing  narrower  until  it  ends  on  a  line  at 
anterior  edge  of  gill-opening;  aeconil  band  including  ]>osteriiir  [lortion  of  eye  and  just  l>ebind  Imae  of 
ventral;  third  band  containing  2  small  yellow  band»;  fourth,  fifth,  ami  iri\th  each  with  1  yellow  band, 
each  of  the  6  darker  bands  between  the  lighter  banila  aim  banded  with  yellow  onett;  the  third  and 
fourth  with  4  bandfl,  the  fifth  S,  and  Iho  sixtli  2;  dorsal  nearly  black,  llrnt  3  white  liaiidw  i;ontinning 
up  on  the  dorsal;  caudal  same  ax  ilorral,  but  iilightly  olivaceons  lowani  iMwe;  other  fins  same  as 
dorsal;  snout  and  front  of  heail  with  smsll  whitish  spots,  the  dark  i-olor  forming  a  network  around 
them;  iris  yellow;  tail  growing  darker  with  age. 

Another  example  (No.  OlUlfi),  dark  brown  in  life;  transverse  bands  of  bright  lemon-yellow  l>or- 
dered  on  each  side  by  a  narrow  violet  l>and,  which  is  inor*'  distinct  on  forward  [Mirt  of  lx>dy,  the  sixth 
anal  ray  yellow;  dorsal  and  anal  dark,  nearly  black;  ilorsal  with  [larrow  transverse  liands  of  violet; 
pectoral  with  yellow  toward  base;  ventrals  dark. 

Color  in  alcohol,  hlai'kish  brown,  anterior  half  of  head,  throat  and  vheet,  and  6  narrow  palp 
vertical  naiide  on  side,  whitish,  one  l>ehiud  eye  silvery;  flrNt  liand  mnning  from  jtist  l>i>fore  first  dorsal 
spine  down  side  of  head  and  chest  including  [losterior  margin  oF  eye,  to  root  of  ventral,  second  liegin- 
ning at  last  dorsal  spine  and  first  '2  dorsal  rays,  and  running  to  spinous  anal;  the  others  run  from 
the  sixth  and  seventh,  eleventh  and  twelfth,  nineteenth  and  twentieth,  and  twenty-fifth  an<l  twenty- 
sixth  liorsal  rays,  to  the  base  of  anal;  last  lateral  vertical  bar  ill  defininl;  dorsal  and  anal  blarhish 
hcown,  with  about  12  vertical  narrow  gray  lines  on  jHwrterior  half  of  dorsal,  the  si-cond  and  third 
vertical  bauds  extending  a  very  short  di-'tance  on  basal  part  of  dorsal  parallel  with  spines  and  rays; 
anal  with  a  few  indistinct  gray  lines  similar  to  those  on  jtosterior  part  of  dotml;  caudal  whitish; 
p<-ctorals  grayish;  ventrals  blackish. 

In  adult  examples  the  side  lias  4  or  5  lilackish  vertical  lines  mnning  liown  eai'h  ciark  lmn<l; 
anterior  part  of  heaii  with  dark  brown  reticulations,  the  anterior  pale  bars  with  dark  brown  vertii'al 
lines  on  reticulations;  caudal  ilark  brown;  dorsal  and  anal  blackish.  I>escril)ed  chiefly  from  an 
example  (So.  OMIB)  taken  at  Honolulu. 

This  species  is  fairly  common  at  Honolulu,  where  BiNM'imens  were  ohtaineil  by  Jenkins,  by  the 
AlhtitroKi,  and  by  ns.  The  16  examples  which  we  have  exandneil  range  from  3.1  to  11. i*)  IncbeH  in 
length.    This  species,  common  at  i^amotl,  is  doubtless  Bloch's  .1.  rdifi'r. 

Aranlhiirut  rtlifrr  Bloch.  AnxlMnd.  Fliwhe.  IX.  106,  1B[.  42T.  Hk.  I.  ITH.VS.''.:  Rlt'ekpr.  Not.  TijilH.  Ki'd.  Iiid..  VII.  IKYt  iBaloe 

A<nntli<ira»lilnrbt  Benncft.  Proo.  Zool.  Siici,  Ijindoii.  207,  IKK.  Hbtiiit  Tranquebarlam. 
^mn/AHruiAtqw-fopf/TiMBIecker.  N'al.  Tljd.<.  Nctl.  Intl..  VI.  INM,  Sia.  Sen  of  Lanntuka.  Flore i. 
AmnlhnrM  iHnrpunu)  hi/pt/taiilmir.  Hlcfndiichiitr.  Denim,    Ak.  Wlw.  Wtcii,  LXX.  1900.  J9I.  laf.  iv,  flg.  1  (Honolulul. 
ZOiragamnhi/pK-lapUriu.JvakiDStKn'n.  f.  S,  Hsh  Comm..  XXII.  1«»  (Sopt.  2S.  19IO),  J79  (Hcmolnlii);  anycler,  op.  clt.  (Jnn. 
19,  ISM),  533  (Honolulu). 

833.  Zebrosoma  flavesceiLS  (Bennett).     " IxiijxAi."    PlateLIX. 

Head  3.75  in  length;  depth  1.7.1;  eye  4  irt  head;  snout  1;  intenirbital  3.2,'>;  D.  v,  24;  A.  ill,  Ifl.' 
Body  deep,  coiupresinsl;  head  deep,  compressed,  jwinteil,  the  up]ier  proHie  very  concave  in  front 
of  eve;  snout  long,  produced,  pointeil;  jaws  produceil,  the  lower  Inferior;  \i\»  rather  thin;  mouth  sniall, 
inferior;  t<«th  compressed,  rather  broad,  eilges  crenutate;  nostrils  close  tt^n^ber,  anterior  a  little  lower 
bikI  larger,  with  a  small  fleshy  flap;  dorsal  spines  graduated  to  the  last,  which  is  longest,  1.2,1  in  heail, 
anterior  dorsal  rays  longest,  the  fourth  1.1;  tl,iird  anal  spine  longest,  1.7.1;  caudal  rather  broad,  its 
margin  straight;  pecttiral  equal  to  head;  ventral  sharply  pointed,  1.2;  ventral  spine  sharp  pointed; 
I'audal  peduncle  compressed,  ita  least  depth  2..');  siileof  caudal  peduncle  in  front  and  jHWterioriMirtionof 
side  with  a  large  tract  of  hooke<)  villiform  prickles;  caudal  spine  strong,  ilepressihie  in  a  furrow  lietweiui 
prickles,  4  in  heail;  scales  small,  forming  a  finely  roughened  surface;  lateral  line  nearly  concurrent 
with   profile  of  back  at  first,  running  closer  to  it  iKisteriorly  and  diwppearing  at  i>atch  of  villiform 
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bristles  below  posterior  doml  rajs.    Dwcription  hosed  on  an  example  (No.  05034)  7.3  inches 'long 
from  Honolulu. 

Color  in  life  (No.  0;J504),  Ixuly  and  flns  everywhtre  uniformly  chnmie-yellow;  irirf'same  color; 
IierturBl  sometimes  with  a  tinjre  nt  jcolcien  over  Ihc  yellow  and  Ihe  middle  of  side  of  body  »om«^ 
times  lighter  yelloiv;  s|>ine  on  c«u<lal  t>e<luncle  white.  Another  example  (No.  03M7)  had  edfw 
of  spinous  dorsal  an<l  anierior  [lart  of  anal  (in  with  a  line  of  brijtht  oadniium.  CVtor  in  alrohol  very 
pale  yellowish  white.  This  species  is  often  dark  olive  In  color,  but  from  Hawaii  we  have  yellow 
exam  pies  only. 

We  have  3  examples  from  Kailua  and  S  from  Honolulu.  1  of  whichisfroni  thecollet'tionof  Doctor 
Jenkins.     Tiiese  exaniples  are  3.2  to  T.3  inches  loufc- 

The  youn^  ( Xrhnumita  rirgntmii ),  is  thus  deHcril>e<l: 

Depth  2.Xi;  D.  iv,  31,  itx  height  1.2n  in  depth;  A.  in,  24;  14  t«-eth  in  upper  jaw,  16  In  lower; 
edges  of  u|>per  teeth  conspicuously  lobed :  lower  teeth  eadi  with  a  strong  median  point,  on  each  aide 
of  which  are  2  coitspicuous  notcheK;  eye  situateil  well  hack. 

Coloration  ol  Imdy  brownish  yellow  croweil  by  about  25  «l.raipht  Imnds  o(  ileeper  I'olor  reaching 
the  ventral  r^ion;  head  speckled  with  little  blue  s|H>ta,  the  einl  of  snout  being  of  a  clee])er  color  than 
rest  of  head;  a  more  deeply  colored  Imnd  extentling  from  nape  acniss  eye;  4  moderate  haniis  extend- 
inn;  to  lower  part  of  body  and  t<iu<'liing  posterior  i-ilge  of  eye,  continuing  to  l>ase  of  venlrals,  Ihe  second 
hand  reai-hing  fo  base  of  ahal;  doival  ami  anal  ileeply  colored  with  clearer  (Hirtions  and  yellowish 
bands  obliijuely  parallel  ptiBterioriy;  caudal  brownish  yellow,  with  the  pcicterior  part  more  deeply 
colored.     Hawaii. 

AfanlkuTHtJIarrja-i^f  BviincK.  Zi»l.  Joum..  IV.  No.  XIII.  An.  Ill,  IXIH.  ^0.  Oahu; 
HWT.  IMfi  IBiK'iely  •iid  Sandvlrh  l>l«nd«;  New  Hebridei);  Bldndachne 

Afauavriu  rlmmb™>.  (lilnlher.  <'at..  Ill,  341,  IN61  (S>lldnk:li  fnUlKlnl. 
ZoftnuBimniwriilnSfllli',  Ik-,  Pa|M'r»  Blxhiiii  Miu.  1,  N",  ;!,  IOOUU*OLi  110.  Quam. 
.imjKUjIn'rtmtii.Jentim.  Bnll.  I'.  H.  PIkIi  Comni.,  XXII.  1WJ  iHepl.:n,  IKKtf,  4W|Hnnolu1u):  Rn^dero' 

KM  iHonolulii.  Pnnko  Bnv,  Knwaii). 
•InuiMuruWrpatHaVillllitnt  AM«uvM<^.  Btv.  Uhr.  ZuiI.,  Ill,  ima,  ^1,  Sandwich  lalanda. 

Oann*  ISl.  CTEITOOKJETQB  0111. 

Teeth  movable,  stronfcly  Semite;  otherwise  essentially  as  in  Hfpatug.     Herbivore 
coloration;  H  dorsal  spines. 

<Wnorf™  Swainmii.  num.  Fli 
Ornorhrlui  Oill,  Prw.  V.  S.  ! 

S2S.  Ot«iiOchSBtua  Btriatus  (Quoy  &  GaimarrI).     "Knir."     Fig.  174, 

Head  3,5  in  length;  depth  1,S;  snout  l.H  in  head;  eye  4;  inl«rorl>ital  2.75;  D.  viii,  27;  A.  lit,  25. 

Body  deep,  Bhi>rt,  coiiipreiwed;  upper  and  lower  jirofiles  ev'enly  convex;  head  deep,  compreeeed, 
upper  profile  e»imly  convex  from  tip  of  snout  to  occipul;  snoul  long,  jaws  low,  very  slightly  produced; 
lips  tliin,  teeth  slender,  ililated,  compressed  at  end,  the  outer  side  creiiulate;  margin  of  preopen-le  very 
oblique,  angle  below  anterior  margin  of  eye;  inten>rbital  space  bmad,  elevated,  convex;  nostrils  small, 
clone  together,  anterior  circular,  with  small,  thin,  fleshy  flap,  posterior  short,  slil-lihe;  don<al  spines 
graduateit  lo  last,  which  is  l.(>'>  in  head;  soft  dorsal  with'raye  of  last  third  pmluce*!  in  a  sharji  point, 
sixteenth  ray  1.25;  anal  spines  graduate<l  to  last,  which  is  2;  i)osterior  anal  rays  produceil  in  a  t>oint, 
thirteenth  1.2;  candal  rather  lar^,  broad,  deeidyemarginate,  upper  and  lowerrays  produced  in  points; 
pectoral  broad.  3.a>  in  body:  ventrals  long,  sharply  pointe<l,  3.2  in  body;  ventral  spine  sharply  pointed, 
2  in  heail;  c«u<lal  peduncle  (vimpreeseil,  its  depth  2.:M;  cauilal  spine  long,  depressible  in  a  groove,  3; 
W'ales  very  small,  ctenoid;  lateral  line  nearly  coiu'iirreut  with  dorsal  profile,  running  down  behind  t() 
caudal  spine;  very  minute  acales  on  basal  portions  of  vertical  fins. 

(■olr)r  in  life  (No,  OXWD),  side  c(.[i[*r>'  red  with  about  30  narmw  pale  blue,  somewhat  wavj-. 
irregular  longitudinal  lines;  head  dark  brown;  dorsal  much  like  side;  anal  solid  biuish-blacki  caudn' 
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ooppen-  black;  ventrels  rosy,  blaok  tit  tips;  perioral  oranjtf,  paler  beliiw;  iris  blue  surrounded  by 

Color  of  an  example  from  Hilo  when  frech,  liarkish  bltuk,  faiiitly  Ptreakwl  with  dark  reildipli. 

Color  in  al(^)hot,  deep  ehoc^date  brown;  suiiut,  jawo,  ridKc  of  the  heuti,  veiitrate  an<1  venicaj  fina, 
blackifh;  side  nith  about  40  narrow  Krayiwh  hormmtal  lines,  those  at>.)ve  ninning  up  vertically  on 
dornai,  those  l>elowninniiijt'lownverti(«lly  on  anal;  iHvliiTalsdiUitj'tjmyiph-Kn'Pii.  I)esiTil)ed  ehiefly 
Cmin  an  example  (N'<>.  03T2H)  from  Honolulu. 

This  Bpei'ies,  deHeril>eit  originally  fmin  (inani,  in  rather  loniniiin  at  Honoinhi,  from  whieh  place  we 
have  II  Biwiniens,  7  <-ollected  by  Dm-tor  Jenkuis.  It  ivaw  also  obtahie"!  al  Honolulu  by  the  J/fcnfr<w», 
and  Wf  have  3  examples  from  Kailiia,  1  fr.im  HUo,  and  5  fnim  XapooifH).  Hawaii.  Onr  specimens 
are  4.4  to  7.6  inches  lun)E- 

Theori^nal  desiription  of  this  Hpei-ies  waK  itonbtlmw  lianed  on  very  young  examples.     A-aTtthiiriii' 
un,  described  by  Bennett,  from  Hoiioluhi,  in  the  adnlt  of  tlie  name  HikH-ii-s. 


HW.  N«t,  PoliB..  1,219,  IHWfSiinclwk-hWiiinlp)." 
AmnlHtina  Uriffonii  Bennetl.  Zool.  Jixim.,  IV,  No.  X[ll.  Art.  111.  IS'^,  41.  ailull.  Honolulu;  <;>inllier.  (til..  HI.  M2.  1K1 

IBennell'ilypel;  OtiiilliiT.  Flwhc  iter  sd.iw-o.  iV.  Il«,  mf.  r.ixis.  lift".  B  A  f.  i>.T6  iSHiirinlch  [•ImidBi. 
AmKl1«r«,  •ifno'lim  Ciivler  &  Valeneieiin<ii  HIM.  Nut.  Piilw.,  X,  311.  fl.  'JM».  IK»,  Carolinem  and  New  Quinea. 
Aeanlham  {(.lemdunl  Mrigami.  XlvliKlncliu.T.  l>ciik».  Ak.  Wtw.  Wli'ti,  \,K\.  1VI».  41U  illoiiciliUii). 
dmorftirtiHrfrtflmiu'.  Jenkin.,  Bull,  r.  a.  Ft^<h  Comm,  XXU,  ISCfJ  (S.-|.t.  M.  19031,  4«0  (El.m.ilHlii);  Bnjder.  .i|..  pit.  (Jan. 

IB.  1«M).  534  IHonolQlu):  Scale,  »cr.  Papem  Bishop  Milwum.  vol.  1.  No.  »,  1U9,  IWl  IliUBmi. 

Ornat  IBS.  ACADTHUBOB  7or»kU. 

Body  oblong,  compremetl,  covered  with  .small  roii);hiiih  whIcn;  tail  with  'i  large  immovable,  hony. 
keeled  platcH.  theHe  entirely  wanting  in  very  yimiig  inilividiiaiw;  head  In  the  ailult  with  the  forehead 
prominent,  devekiping  a  very  long  horn  abo\'u  tlu!  eyes,  thia  wanliuK  in  the  yciung;  leeth  small,  in 
one  aeries,  slightly 'cfimpressed  incisors,  usually  with  m'rrale  edices;  ventral  flns  incomplete,  the  rays 
I,  ;i;  doraal  with  5  or  6  spines;  anal  with  2  spines;  intestinal  itinat  elnngatt'. 

Herbivorous  Hsheeof  the  East  Indian  and  Tolynesian  xeas,  noiiie  of  them  remarkable  for  the  1>ony 
frontal  projection  and  for  the  large  ornate  caudal  spines. 

AmMltanui  Fonkil,  lieTCr.  Anim.. .%  ITTA  i  animmhi). 
Hmocem  Schnetrter.  Pynt.  iL'hiti,  WO,  ISOI  i,biaeatealii-). 
Sail  Laci^pMe.  Hlxt.  .S'al.  roiw.,  III.  IW,  IHOl  {frmitinTait). 

a  Quoted  Irom  Quoy  anil  (Jairaani.  who  reconlect  1  lie  upefiw  from  Ouam  only. 
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.V-iarmif"  RHlilllW|1IP.  AtUl.  .NHllirp.  K3.  IKirr,  MllMltltll'  for  .Villi, 
Prio^on  iCmUrHJiioy  &  CbIiiibM,  V..y.  lT«iile,  Kmil.. 377.  fil  liw««lalHt). 
.ViKNiCnvliT.  Ififiiv  Aiilmiil.-Jil  iHl.,  II.  ■-'r.,  I1L11  ijr>,ulh-<«»iti. 
PrbfUmlirklhut  lt<»iH|«n<-.  IH'-lrili.  Mi'lml.  .\iiiin.  V<->4..»l,  ixa  [nH««lutat\. 
Krru  I'uvliT  *  Valem-liTiiiiv,  IKm.  Nnl.  I'rii*..  X,  an.  IWi  {umjlumnfi. 

n.  CsiMlal  Kplntw  Kny:  rc-n-luiul  wUh  H  nmiidiil  iirutiibcraiicv. 

ft.  (Viliw  nmrly  |il«iii;  |i,  v, 'Jh in 

W..  Cilor  uiuwlly  inutUnl:  I>.  VI.  1.T hrei- 

na.  <^1uIbI  >|iii.O!- Iilui';  [.m-hwirl  In  Hdiilt  nUli  ,i  I.iiik  li..rii^  li.  vi.  :in nn 

326.  Aciiiit}iurus  incipienB  JciikiiiH.     t'i^.  irri. 

\\<!a<\  2.T.1  in  leiitrtli;  ilepth  2.:.';  c>yc  :!.4  in  lica-l;  wimit  l.^;  inlemrliital  K|)ai-('  :i;  1).  \ 

BihIv  (.liIiHiK-'ivat*,  i-oniprvwiti,  Ihf  jiii.ali'i't  ili'jitli  iiinli-r  Uiircl  ilorwal  Kpinc;  liiwl  kIi.. 
Iirulile  fniiiL  ti|i  of  snout  to  front  nf  I'vc  concave,  H.iliiititii't  p  run  line  nit'  in  front  of  eye  at 


Fig.  l'!!i.—Aen»lloiT«t  lariyirni-  .ti-nVm'-.  in-ta  tht  type. 

Ifiwer  l>nnipr,  from  wliicli  tlii'  |ircifilc  \h  nearly  wlniiglit  to  orijriu  of  clori=al;  vcnlra]  ontline  ctmnBly 
convc.'c  from  tip  of  mioiit  (o  luim'  of  vcnlnits;  <1ot>ciI  hiuI  ventral  oiitlinra  from  nrijiin  of  <lor)«l  and 
ventral  Hn*  to  Imm-  of  i-ainlal  |>c<limcto  eacli  in  a  hint;  low  curve,  most  I'nnvex  Hiiteriorly ;  lieail  phnrt; 
flnont  lilmit;  month  mnall,  liori!:imtaI,  lit'luw  axiMrif  IhhIv;  jaus  each  witli  asin^clcKencHof  lin<>,  ^ihiirp, 
close-Bct,  lint'ly  wrrtilale  canine  tttth;  a  Hhort-i-nrviii  ^roovu  in  front  of  eye  Ik-Iuw  nostrili',  ita  len(;th 
2  in  eye;  tfLll-upeninK  lon^  unil  nliliijue,  extcmlin);  far  anteriorly,  tii<>  iij>p<'r  end  at  vertical  of  firet 
ilorwil  spine;  internrbital  Npiicc  not  BlrDnjiiy  i-onvex,  tlie  median  riiige  low.  Body  rongl"  velvety:  each 
side  of  eaiiilal  jiediincle  with  2  very  low  weak  horny  platew,  without  Hpines,  the  dii^nec  between 
tlieni  I.")  to  2  in  eye;  first  liorswl  spine  rather  utron;;.  mihlerately  rou^h,  ita  lenjrth  1.7  in  head;  other 
domal  iipines  smoother  and  more  sleniler,  the  fifth  2  in  heatl;  soft  dorsal  not  high,  tlie  ravK  of  almul 
iinifonii  length,  the  loiifjii't  aijoiit  2A  in  heail;  anal  spines  ralher  short  and  slender,  the  second  equal 
to  diameter  of  iirliit,  foft  anal  similar  to  <lorsiil,  ei[niilly  high;  csudal  deeply  emar^cinate,  the  free  t-Af^ 
of  the  2  IoIm's  1  inninj;  a  hroH<l  an^le;  npjX'r  lolie  of  the  caudal  someu  hat  the  lonifer.  Its  lenslh 
nearlv  eipiaiing  head;  ventral  spines  moderate,  reaching  l>aseof  firwt  anal  spine,  their  lengtli  2  in  head; 
I>e('toral  short,  ite  length  a  little  less  than  snout. 
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Color  in  alcohol,  pale  (iiiaky  olivai:eou8,  lower  parin  jialent;  dorsal  and  anal  with  pale  purplieh 
browQ,  mottled  with  lighter;  eAgu  of  donial  ami  anal  each  with  a.  narrow  blackish  bonier,  edj^l 
poHteriorly  with  whitiah;  niudal  dirty  brownish,  narrowly  edjfeil  with  white,  ventrals  whitish,  dunky 
at  tipa;  pectoral  dusky  at  luwe,  lighter  at  ti]). 

The  only  known  examples  of  this  specits  are  the  type  obtained  by  Doctor  Jenkina  at  Honolulu  in 
1H89,  a  single  cotype  secured  hy  the  Alljalros'  at  Honolulu  in  1H9B,  and  2  speciruenB  which  we  have 
from  Samoa.     Length,  12  inches  or  less. 

.4eaBM«nHiiKi;)t™i  JenklnH.  BnlLi:.  S.  Fiiih  Comm.,  XXII.  IWi  (Si^pl.  a.  IWB).  J(W.  fig.  W,  Honolulu  (Type,  No,  60707. 
r.  9.  N.  M-:  potjpe.  No.  7126,  L.  S.  Jr.  rnlv,  Mus.) 

327.  AcaJithurus  breviroatrio  (Cuvipr  &  Valenciennes).     "  AViti/oto, "     Fip.  176. 

Head  4  in  length;  depth  2.5  ;  eye  4  in  head;  snoiit  l.fi;  interorhital  2.9;  D.  vi,  27;  A.  u,  2ft;  P.  1(1. 

Body  oblong-ovate,  the  ilontal  and  ventral  profiles  equally  curved  (rom  vertical  at  liaae  of  jiettoral 
to  caudal  peduncle;  a  long  pointed  horn  extending  forwaril  and  very  slightly  downwanl  from  upper 
mai^n  ol  eye,  its  direction  nearly  parallei  with  axiH  of  body,  its  length  equal  to  <li8tan<*  from  lip  of 
snout  to  anterior  edge  of  pnpil,  its  inferior  edge  about  one-fifth  greater  than  diamel«r  of  orbit  and  pro- 


Fio.  17G.— ■IfOBfAunufcrCT-frojifrir  (Cnvitr&  VBlcnclonneB);  dftor  Qilnlhor, 

jecting  beyond  snout  a  distance  nearly  equal  to  <lianieter  of  eye;  month  very  small,  horizontal,  slightly 
below  axis  of  body;  each  jaw  with  a  single  series  of  very  short  cJoee-set  bluntly  [minted  (amines,  their 
eiiges  faintly  serrulate;  a  short,  curved  groove  below  nostrils  in  front  of  eye,  its  length  1.4  in  eye;  fiill- 
opening  long  an<l  much  cur^'ed,  the  anterior  arm  extending  forwaril  to  vertical  of  nostrils,  length  of 
slit  eiiual  to  distance  from  tip  of  snout  to  posterior  edge  of  pupil;  a  short  groove  extentling  upward  and 
forward  just  back  of  angle  of  mouth,  its  length  1.4  in  eye;  interorhital  space  rather  broad,  convex,  the 
median  ridge  Bcan«iy  appearing  untjl  on  occiput. 

Body  and  head  smooth  and  velvety  when  stroked  from  heail  backward,  but  very  rough  In  oppo- 
site lUrection;  each  sitle  of  caudal  petluncle  with  2  moilerate  bony  plates,  each  plate  with  a  rather 
high  median  keel,  highest  anteriorly,  not  hookeil  in  any  of  our  specimens;  Inteml  line  complete,  appear- 
int;  as  a  slight  ridge  or  raised  tube,  arched  somewhat  alio ve  the  pectoral,  thence  following  curvature  of 
the  liack  to  caudal  iwduncle. 

First  dorsal  spine  strong,  rough  laterally,  slightly  broadened  towanl  base,  inserted  in  front  of 
apper  end  of  gill-opening,  its  length  2.2  in  hi-ail;  seconil  and  thinl  <li>rsal  spines  a  little  longer, 
fourth  to  sixth  a  little  shorter,  the  spines  alternately  stronger  and  weaker;  <lorsal  rays  weak,  their 
length  about  equal  to  that  of  the  spines;  anal  Hpine-4  slender,  the  second  the  longer,  about  1.4  in  flr»t 
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liiirsal  »]>ine;  caiiilal  cinaiviiiati',  the  distal  eilgee  of  the  lolies  forming  a  shallow  iventrant  angjle,  the 
lol>>>H  nut  jinxliiitHl,  thfir  lfn|;lh  alxiiit  1.2  in  hiwl;  ventral  spines  sleniler,  tlieir  tipe  reaching  lose  of 
si<c^)nil  »nHl  fpine,  tlieir  length  1.9  in  lieaH;  ptTtnral  rnnilenit«,  1.4  in  hetul. 

Color  iif  lu-arly  frvsh  exanijile  (So.  OM-iJ),  hlat^kb'h  olive;  siile  of  head  and  bwiy  covered  pro- 
fii^ly  with  small  black  gpei'ks;  fins  all  t)n>wniiih  black;  rauilal  paleKl,  a  black  blotch  on  ila  l>Bf:e,  the 
eiltcedark;  iris  jwle  yclliiw. 

.Another  example  7  inches  lontt  (No.  Ctsga),  when  fresh,  was  dark  drah,  almost  dove-color  above, 
[wUt  Ijflow;  a  i>ale  horizontal  streak  Ix-low  eye,  which  shows  faintly  as  a  pale  lateral  streak;  caudal 
[leilnnvli-  anil  f|)in<-s  nf  same  color,  dorsal  and  anal  unmarked,  the  spiiiiis  drab,  the  meiiibranex  darker; 
i-andul  iliisky  at  Iium'.  then  iiniailly  cre.amy,  the  ]H>sterior  etige  hlackisli  drab;  pei'toral  and  veotrals 
ids'!  dnili.  the  eiixe  [laler;  no  vi'llow,  blue,  or  red  markings  or  slwdee  Knywhere;  posterior  eil|re  of 
,-aiiilal  hla,-k. 

Slill  another  example  ( No.  0:L'>3M)  ha>i  the  general  color  dark  brown  with  bluish  showin);  through, 
tlic  blue  iH'ing  evident  on  li'wcr  partt<  of  ImmIv,  over  the  head,  breast  an<t  lielly,  and  on  rt^un  along 
edge  of  o|ieri'le;  liiis  with  a  distinctly  bluish  tingi';  xide  of  boiij- with  many  trans veme  rows  of  ilota 
and  short  liars  of  darker  brown. 

Till-  s|Hi-ies  shows  consiilerubte  variation  in  form  anil  color,  the  former  varying  much  with  age. 
In  our  smullei'l  indivjilualti  the  depth  is  greater  (2.25  in  length),  the  back  issomewliatmorearclied.aiid 
the  horn  i.-*  Hhorter,  not  |intjectiiig  beyond  the  xnout.  Not  until  in  examples  about  8  inches  long  doe» 
it  project  iK'yond  lh«  snout,  and  in  simie  individuals  9  inches  lontt  it  scarcely  projects.  In  the  young 
(7  inches)  the  i-aiidal  spiniw  are  very  email  and  weak.  They  usually,  but  not  always,  grow  stronger 
with  age.  Tin:  distuno- Is'twe^'n  them  Miries  somewhat.  In  one  example  (No.  aS66K)  they  are  much 
cliwr  together  than  in  others  of  the  same  nixe. 

The  col.ir  wems  to  vary  without  n'feren<'e  to  eiie.  Most  of  our  examples  in  alcohol  show  few  or 
no  ilark  s|ki1s  or  verlicul  liars,  while  one  11-inch  example  (No.  0;i3&4)  is  profusely  covered  on  head 
an<l  Isnly  with  small  round  black  si>ol)<  which  on  jHisterior  half  of  side  tend  to  arrange  themselves  in 
vertical  1«ni.  Another  example  H  inchet*  long  (No.  0?D68)  is  almost  without  spots,  but  has  alioul  25 
rather  diftini^t  dark-hro«n  vertical  lini-s. 

One  example  (No.  02«68),  which  ha^"  lieen  in  ali-ohol  a  year,  still  shows  tip  of  tail  sulphur-yellow, 
(mie  within;  8i<le  with  vertical  darkt^r  lines.     These  variations  are  all  within  the  spec*ies. 

}>es(Tiplion  IibimhI  chieHy  on  a  s|Mi-impn  ( No.  05tM)K)  11  inches  long. 

This  lisli  is  of  wide  distribution,  ImvinglH-enreconleil  from  Oeylun,  the  Malay  .Archipelago.  Macas- 
sar, .Amlxiyna,  I'ort  Kei-olution,  Aneityuni,  Kingsmill  Island,  Tahiti,  and  the  Hawaiian  Islands,  in 
which  hitler  region  it  is  not  rare,  though  previously  reiiordeii  only  by  DiH'tor  Jenkins.  Our  collection 
iiintaiins  12,  examples  (4  ohlained  by  Jenkins),  all  from  Honolulu.  Spei'imens  were  also  obtained 
by  the  .l/'Hi'n>w  at  llonohilu. 

DO  louilty:  Gflnltier.  r^U,  HI.  »«,  18SI 
tieliyuml;  fliirf,  FIbtIw  Jit  sadaiv,  IV, 


•rri-lnmli 

Nal.  Poiw.,  X, 

.277, 

pi. 

Cvykin; 

Malayan 

1   An>hJp.-lBec) 

;  M^.'HHtKr 

:  ADlUiJIln;   t 

I^1.I.1.l:ix.x.11k. 

.  A,  IHT.% 

lKiii|[KnillJlsUi 

i^»f^|■^  J. 

■nkinii.  1 

Bull.  I 

'.  S.  Flnh  ( 

■■)mn...XXII. 

IWi 

|H,.| 

338.  Acantliurua  unicomiB  (Forskil).     "Kulii." 

Hea<1.1.9  in  length;  depth  2;  eye  4  in  head;  snout  1.2;  inl«rorbital3.4;  D.  VI,  30;  A.  ii,  2fl;  P.  iv; 
V.  I,  3. 

B(sly  short,  dee)>,  and  compressed,  elevati.^1  anteriorly,  highest  at  banning  of  clonial;  snout 
pointol,  usually  projecting  behini)  the  frontal  horn;  prollle  of  snout  straight  from  ti|i  to  the  'ong 
bluntly  jiointeil  or  c<inic  horn  which  projeils  forwanl  and  downwanl  from  preocular  region,  this  'loni 
varying  greatly  with  age,  most  pnirninent  in  the  a<iult,  scarcely  ilevelojieit  in  the  young,  in  which  it 
n|il>eara  merely  as  a  blunt  projection,  the  up|>er  pniflle  of  the  snout  being  concave;  teeth  small, 
bluntly  pointed  canines,  not  serrated,  close-set  and  slightly  recurved;  a  short,  nearly  vertical  shallow 
gniove  in  front  of  eye  under  noslrils,  its  length  e<tusl  to  half  diameter  of  eye;  gill-opening  long, 
oblir|ue,  strongly  I'urved,  ils  length  nearly  eijualing  that  of  hpa<l;  origin  of  dorsal  fln  over  upper  end 
of  gill-njieniiig;  dorsal  spines  strong,  rough,  the  first  2  iii  hea<l,  the  utlient  successively  shorter;  don«l 
rays  sl^ttider,  weak,  the  longest  about  equal  to  fliMt  s[>ine;  origin  of  anal  fin  under  base  of  sixth  dorsal 


,GoogIe 


FISHES   OF   HAWAIIAN   ISLANDS.  403 

spine;  anal  h pities  short,  almut  2  hi  firRt  (lorh«l  npiue;  atiat  rays  ulirirt,  1.25  in  (irat  ilnrsat  spine;  isuilal 
deeply  lunate,  Uie  loben  piiinUsl;  ventral  spino  n)ugh,  Hharp  ]HHiitt-<l,  2  in  liearl;  |>eetnral  shiirt,  1.4  in 
head.  8bin  uniform.  rou(;h  velvety;  canila!  pcluncle  with  2  low,  spiniferoua  plateu  un  each  Hide,  die- 
tAnee  between  thetn  about  two-thinlx  dlaiiieter  of  eye. 

Color  in  life  of  aapetimen  (No.  02080)  lU.o  inches  long,  dirty  olive,  paler  l>elow;  top  of  head  and 
horn  dark  olivaceous;  caudal  Epinett  pale  l>lue;  ilumai  tin  jale  blue,  crossed  liy  about  6  narrow  pale 
yellow  1inei!,  curvin>!  upwaril  and  lioi^bward,  edge  of  fin  narrowly  blue;  anal  Hiniilarly  marked,  the 
blue  lioriler  broailer;  caudal  ilirty  olive,  ilarkeet  in  the  center  and  on  the  upper  and  lower  inar^us, 
[lONterior  part  pale  olive;  pectoral  pale,  browniflh  underneath;  axil  i>iik>,  with  2  or  :i  fmti\]  blue  ppote; 
ventrals  [mie.  An  example  (No.  02997)  7  inches  long,  did  not  differ  partirularly  fnuu  laricer  examples; 
general  color  pale  olive,  yeltowi^h  anteriorly;  snout  and  top  of  head  bnirk  tiiilorsal  blackiKh;  dorsal  fin 
pale  orange,  i-n>Nse<l  by  narrow  pale  blue  line»,  the  fin  v<\^t\  with  blue;  anal  pale  orange,  with  2  broad 
jiale  blue  band^,  a  narrower  darker  blue  liand  at  ed);)',  with  a  iiamw  whitish  Itonler;  eaiidal  du^iky ; 
pectoral  pale;  ventrals  whitis<h,  darkiwh  al  li|is;  iris  silvery,  whitish  yellow,  a  <lark  sfxit  aliuve  and 
another  below.  Another  example  (No.  0IM9),  had  the  upper  jiart  of  the  1)ody  gray,  the  lower  |>art 
yellow  forward,  with  golden  tinge  along  region  of  anal;  <lon«l  fin  dirty  yellow,  with  very  narrow  blue 
liurder;  anal  golden,  with  2  narrow  Itands  of  bhiieh  white  iKirallel  with  outline  of  IhhIv,  outer  iMinler 
same  as  dorsal,  with  narrow  blue  line;  caudal  grayish;  ventrals  yellnwiwh;  i>ectoral  colurlesH,  An 
example  from  llilo  whi-n  fre*b  was  dirty  olive,  spines  violet  blue. 

Color  in  alcohol,  [liDtky  brownish  al>ove,  paler  iHilow;  caudal  spines  black;  dorsal  fin  dark  brown 
along  l>Bse,  the  membranes  abive  lighter  brown  crowted  by  jude  bluish  Htri[>es  extending  upwarti  and 
backwani;  anal  similar  to  soft  dorsal;  ventrals  jiale,  dusky  at  tip;  [HVtoral  duxky. 

ThiH  curious  and  interesting  lish  is  abundant  among  the  Hawaiian  Islands,  anil  is  widely 
distributeil  in  the  tropical  I'acific  and  the  Kast  Indies  to  the  He<l  Sea.  Jenkins  iibtaine<l  9  exanipleH 
at  Honolulu,  and  we  have  10  from  the  same  plat:e;  alHo3s|>ecimeuH  from  llilo.  The  J/Wnws  found  it 
at  Honolulu  and  ut  Puako  Bay,  Hawaii. 

Our  e]>ecimens  are  4.5  to  14  inches  long. 

tHrtodoK  tmlronxit  FonkU.  Ikwrlpl.  Animal.,  O,  iTlh,  Djldda. 
JUuHurmw  nif i  Si'hneiiler.  Hysl.  Irhlh..  101.  ixul.  do  locality. 

JftnHKTrwtidoi^tflliuSchnel'ier.  8>-l.  !eh[h..  1*0.  pi.  ii.ii,  Ihiii,  ihorci  of  Arabia. 
S'WiJrmalnniitUieivi^.niiX.iltH.  i-nixs..  Ill,  IVi.  lUO.  pi.  Vll.  Ug.  2.  IWl.  UIe  of  France. 
.acanMHrxinHfrnrrua,  Shaw,  <lcii.  Znol..  IV.i;.|,  pL.'iO.  IXaSdnilkHn  mid  Amiilnii  ivasw  J>'i>Ltn«.  Bull.  I'. »:.  Fixli.  rnmin.. 

XXII.  190:1  (Sept.  2a,  1903).  4(11  (Hi>iuilulil)i»nfiler,  op.  Pit.  (Jnn.  19.  1900.  riSKHollnlliKl;  I'liaku  Hiiy.  IIhwhII). 
A-ptturia  uaimimin.  Rflppcll.  All.  Itcle.  NDrd.  Af.,  FIh-Ii..  GO.  IKiS. 
N-umr  biaa'frtti' i'nyiet  InUuerm  Mcncvllle,  Icon.  reg.  anlm.,  pi.  *■>,  Dg.  3.  IICW-^I. 
.V(iamay>nn(/mrNu.  (MuinprNniiliiCiivk'r&VBltiiH-ieiints,  Hint.  Nat  Pi^hl.X.-^'iU.  lictli  llxlt'iif  Frutx-i-:  WniKinu:  Bonrlmii^ 

Tnhltl:  Cnnillnea:  (iunm;  Sanlwlch  MnndHi  Kfl  Hm  at  PJcrlrln;  Capi'  Uohaunnt-di. 
KawHi  MraniuCm\et  &  Vntcnrlciinw.  Hist.  Nat.  l-clm,  X.  1»K  WSi,  Tahiti  {yoniml. 
(lartwlm  iJirarrat.  Hnlandcr  In  <^iiviet &  Vnicnclinuoi,  IIIkI.  Nat.  IIiIk.  X,  2KS.  IfH!: 
HarpumioMH'Hvnw  Korxtcr,  Dcw^lpt.  Animal..  K<1.  Llr-htcnKldu.  'JIO,  Isu.  TabitL 
Ammururrgffliibiiltoami.SS'i-  Nat.,  Ed.  (iinj-,  191.  IMM,  Red  Sea. 
^rroDHramirn^frrHninow,  Sj'M.  Nut.,  Efl,  Umy.  193.  iXA.  Red  Sea. 
AiHnMUutrDraK,  unntlier,CaL,  III.UK,  l%I  (C'cylim:  Pranklnnil  liiland:  Red  Svh.  Anelt)-uin),<iUn(heT.  FiwbederSlldiKe. 

IV.  llH,tar.  Lxxvni.  flgH.llo4.1s;!>|Tahili:  IaL  13°  S.,I/inK,  NIW  W..  north  <>f  SiH-lrty  MsnilsiKi'rl  Sra  tuSiiid- 

wlrhlriand!.);  Bln.-pW.  Bull.  U.S.  Nai.  Miw.,  Nn.7,i»<,ls77  (Hi.miliilult  Ktpind«chii.T,  IXuiks.  Ak.  WiaiL  Wli-ri,  LXX. 

495,  1900  tHnnnlnla:  Ln]-»nii). 
Monorervt  «nieiimi$.  Fowler,  rroo.  Ac.  Nat.  Hri.  Phlln.  1900.  .S13,  (Sniidnirh  l?lfliida|. 

Oanut  183.  CALLICAHTUUS  Swalnnu. 

This  genus  diflers  from  JiiraWmnw  in  having  no  horn  ujuni  toreht>ad.  Tail  with  2  l>nny  plates, 
with  or  without  spinra;  dorsal  spinet*  5  or  (>;  teeth  not  sernilate.     Not  very  distJiict  from  Amnllmniii. 

Otllimnthut  SwalllHon,  Nat.  Hint.  Flshisi,  etc.,  il.  Urn,  1S39  {rUffntit). 

a.  Caiidal  Mpi.ieKwailct  Intnrcirbltal  cimparMlvel)-  namnr.  nboul  3.4  in  hcail:  liead  with  a,n  oraiiROnr  j-fllnu-  line  fmnt 

eye  to  ariglc  ot  muiilli .liiiiraiot,  p.  ii3i 

aa.  Caudal  splDesgray;  laK:rot1>IUl  wider,  3  in  li?iid:  head  nitlioiit  nraiiite  iir  yi^lluw  llni^ metup'Kiiphrun.  p.  40G 
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329.  CallicanUiuB  lituratiu  (Forater).     Pkto  LX."  umI  Fifi.  177. 

Head  3.8  in  length;  depth  2.2;  eye  5  in  head;  snout  1.2;  interorbilal  3.4;  D.  vi,  29;  A.  ii,  30;  P.  16. 

Bo<ly  oh1ong-()vat«,  the  (p'eateHt  depth  at  baae  of  third  doraal  epine;  dorsal  outline  nearly  Mtmight 
from  tip  of  anoHt  to  oriffin  of  dorsal  fln,  thence  in  a  long  low  curve  to  caudal  peduncle;  no  horn  or 
prominence  on  forehead;  ventral  outline  Htrongly  viinvex  [roni  posterior  part  of  chin  to  origin  of  anal, 
thence  ci)n'e<l  uniformly  with  the  t>ack;  chin  Htrangly  concave,  the  snout  projecting;  month  small, 
horizontal,  in  line  with  axixof  ixn\y;  jawe  each  with  a  single  tMirieB  of  close-eet,  bluntly  pointed  canines 
of  moderate  size,  the  e<lge8  not  serrulate;  groove  in  front  of  eye  nhort,  not  half  length  of  orbit;  gill- 
ojtening  long  and  oblique,  eqimiing  snout,  its  upper  end  in  line  l)etween  upper  base  of  |iect<>ral  and 
Imso  of  second  dorsal  spine;  i(it«rorbital  evenly  convex,  the  preocular  edge  of  orlnt  somewhat  prom- 
inent. Boiiy  velvety;  each  side  of  caiulal  |ieduncle  with  2  strong  homy  plates  each  with  a  strong, 
hroail  Hat  spine  curved  forward.  th(«e  little  develojied  in  the  young;  in  the  example  upon  which  this 
de«N:ription  in  chiefly  IhimxI  (No.  OIMIK),  12.25  inches  long),  these  spinet)  are  nearly  as  wide  at  liase  as 
high,  the  chonl  of  the  |>osterior  edge  tieing  longer  than  orbit;  distance  t>etwcen  ti[)6  3  in  head;  Tirst 
doraal  strong,  broad  at  base,  n^ose,  its  length  aliout  2.1  in  head;  dorsal  spines  het^racanthons,  alter- 


Fio.  in.—CaUinmllml  lilurnlua  (ForsltT);  nllct  Gilnther, 

nately  strong  and  weak  on  oppisite  sides;  <lorsal  rays  somewhat  longer  than  the  spines,  e:specially 
anteriorly;  anal  spines  shorter,  of  alxiut  e<)iial  length,  alHiut  3.6  in  head;  ventral  spines  stroTig,  ri'ach- 
ing  midway  between  Inses  of  first  anil  second  anal  spines,  their  length  2  In  head,  pectoral  longer,  1.2 
in  head;  caudal  evenly  Innate,  the  lobes  greatly  prodnceil  and  filamentous  in  the  adult  male  the  fila- 
nients  in  an  example  12.2.'>  inches  long  (No.  0.1493)  l)eing  3.5  times  length  of  mi<ldle  rays;  inspet^imens 
Niis.  05379  and  05381,  which  are  nearly  of  e<iual  size,  the  fonner  has  the  loljes  more  than  3  times  the 
middle  rays,  while  in  the  latter  they  are  not  at  all  filamentous,  the  fin  l>eing  simply  lunate. 

Color  ill  life  (Ko.  03^(86) ,  nearly  uniform  hlack,  slightly  olivaceous  Ijelow,  a  lemon-yellow  stripe 
in  front  of  eye  forward  on  snout  and  curving  <lownwanl  just  back  of  angle  of  mouth;  another  yellow 
stripe  beginning  behind  eye  extending  downward  as  a  narrow  line  along  edge  of  preopcrcle,  then 
curving  forward  and  joining  the  other  near  an(tle  of  mouth;  liiis  orange;  breast  and  belly  to  anal  with 
a  lemon-yellow  stripe  blending  into  the  general  color;  base  of  anal  burnt  umber,  then  changing  to 
yellowish,  then  very  black,  the  e<Ige  tipjieil  with  light  blue;  spiiies  on  cauilal  ;>Gduncle  wt  in  a  ileep 
orange-yellow  blotch,  the  wpineM  themselves  blackish;  caudal  blackish,  the  proiJuceil  rays  entirely 
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blockish,  but  thu  rest  of  the  creacent  with  a  Innil  of  yelluwiBh^reen  nlKiiit  as  wide  aH  |>upil,  Ihu  «<](ce 
li|>pe<l  with  wliite;  doisal  black,  with  white  strijit  mi  dlstul  jiurtiuii  extending  from  iirat  ray  Ut  end  ut 
tin,  uiiteide  of  wliich  is  a  very  narrow  black  tttrlpc,  the  utlfK  narrowly  tiptieil  with  whit<!;  duntal  n|iinc8 
black,  the  iiiembranea  black  ex(»;{it  edge  oE  last  3  muiubnuieij  which  ia  whitish.  An  exani|)le  (No. 
1)3505),  takun  at  Uonolula  July  27,  had  the  l)ody  diirk  browu;  an  oranj^o-yellow  line  froni  eye  to 
angle  of  inuuth;  lips  orange;  line  on  breast  and  bully  orantce;  poslocular  region  and  between  eyes 
somewhat  yellowish,  anal  plates  orange,  the  interHi>ace  white,  the  spinea  brownish;  dorsal  fln  black,  a 
bright  blue  line  on  body  at  base,  a  narrow  while  line  near  margin,  the  edge  black;  caudal  dirt  brown, 
H  subteraiinal  yellowish -green  crescent;  anal  orange  on  outer  half,  shading  to  yellow  on  inner  third; 
ventrals  orange;  pectoral  dirt  brown. 

Another  example  (No.  03493)  had  color  in  life  olivaceous,  blackish  alxive,  a  )n>ldcn  [>atcli  about 
and  behind  eye,  n  golden  line  thence  forward  and  <lown  to  angle  of  mouth,  joining  the  white  edge  of 
ti)iercle  and  the  orange  ja we,  a  ]iale  blue  strijie  at  Iwseof  dnnnl,  tin  black  with  bn:iail  white  upiicr  |iart 
and  some  yellowish  streaks  on  tlie  white,  e<tge  blackish;  caudal  spines  deep  omnge;  caudal  blackish- 
olive,  eilged  with  olive  within  and  then  while;  anal  yellow  is  h-uHve,  then  bnght  orange,  its  edge  black, 
tipped  witli  white;  ventrals  dirty  orange;  j)ec.-loml  olive  and  black. 

The  colored  plate  in  Gimtlier'a  FiBche  der  Sfldsee  beli)ngK  to  VulUnuilliris  garrdlUHid&li;).  Weliave 
both  jTiirreMt  and  liluratiig  from  Samoa,  but  can  not  decide  whetherfhey  are  really  distinct  si>eciew.  The 
blue  line  at  base  of  dorsal  m  cliaracterletic  of  litunitiui.  It  is  wanting  in  ffarretti.  If  garretii  is  valid  we 
have  specimens  from  Hawaii. 

This  ap|)eara  to  be  one  of  the  most  cotnnuin  Hshes  of  this  family  among  the  Hawaiian  lBlan<is, 
though  it  has  been  previously  recorded  only  by  Giinther,  Steinilachner,  and  Jenkins,  II  ia  a  mjx-cIl's 
of  wide  distribution,  ranging  from  the  lied  Sea  throughout  I'olynesia.  (lunther  ret'onled  it  fr<.>ni 
Tahiti,  Aneityum,  Malayan  Archipelago,  Red  Sea,  and  the  Hawaiian  Islands,  and  Quoy  and  (iaimaril 
from  Guam. 

It  is  represented  in  our  collections  by  26  specimens  from  Ilonuluhi  {7  obtained  by  Jenkins,  I  by 
Woo<),  and  3  by  the^/6u/i-uwin  IKtKij,  1  from  Honuapo,  Kona,  and  3  froru  Hih>.  (Ilhcni  arc  in  the 
A/liitnnv  collections  from  Honohilu  and  Puako  Bay.  Our  :!()  i-xamplea  are  5  to  12.25  inchnt  long. 
Known  also  from  Johnston  Island. 

.ImKthHnit  lauraiiu  Bluth  &  Sohnetder.  Byst,  Iclilh.,  ilS,  1»01,  no  localtty;  nfttr  Foreti^r. 

Aranthunii  Harpanu  Shaw.  Gen.  ZodI..  IV,  3»1,  IXUS.  IndiBD  Smi. 

Arpiturat  curojinumm  (Juoy  &  Qalmard.  Voy.  i)u  I'l'TunLc.  Z 

A-liimrati-lrnaiu  Rappell.  Atl.  BeiH.  Niinll.  Al.  Pln-h.,  Gl.  la 

fyvmonMnHiAKLtwiin.  Vny.  CuqulllL-,  Z<>ol..  II.  IRl.  IIQU.TKblli. 

ATuKtuJUHrufiu.  Cuvk'rJiVBUiK<eniiee.Hbil.  Nat.  r»l>a.,  X, '^S^  INtllTahlll:  Nuv  Irt'latid;  Vh-u:  liuir  of  Suez:  IkIc  ..( 

Fnnce);  OQnther,  Fiecbe  der  SiidsH.',  IV,  124.pl,  i.xxxn,  IKTSISorii^ly  and  Saiidwli'h  i>luiiiN|:  fiuilth  &  Swaiii, 

Pmc.  U.  8,  NU,  Udh..  V.  139.  IHS'J  (Johiisuii  Inland):  Stetndikclinor,    Dunks.  Ak.  Wlw,  Wii^ii,  LXX,  t'X<.   IWU 

(Honolulu). 
Harpurnt  lllHralai,  FonteT.  I>e«rlpt,  Animal.,  218:  Forslar  In  Cuvier  &  ValenclunneH.  Hist.  Nat,  Pulm,.  X.  'Ita.  liab. 
yatcat  (vrotinanm.  Ciivli^  it  Valuiick-niii'S.  H1«|.  Nat.  ['ul».,  X,  -X?.  1X35  <lliuuii). 
.1  ■!.;.« ruj|it(itm(H»,  Rilpiwll,  Neue  Wirbellhlere,  Fisth.,  ISO,  1S3K, 

Mirtionrnt  tUnralui,  aea^L^.  Uccasioniil  I'ltpen  Hb-hop  Muu'iiin.  Viil.  I,  No,  3,  IIS,  Imi  (Aicnlta.  Uuhdi). 
OlUitanlhatiauniltni,l>!nkiot.Buli.  I',  g.  Fluh  Cumm,.  XXII.  l»0!i  (fl<-pt.  ^.  11IU3), -M  (llotlollllu):  Bliyilvr,  1,  c,  (Jan.  1<l, 

igiMJ.  ^1  (Honolulu;  I'liakoBay.  Hawaii). 
tMu<t.M:rotgarreaiSeatr.Orc.  PapvnlJlBhop  Mus.,  Vol.  I,  No,  3. 112,  IWI,  AEana,  Ouam.    (Type.  No,  2IC,  B,  l-.ll,  M,    l^ll. 

330.  Callictmthus  m«topoeopbroii  Jenkins,     Fig,  178. 

Head  4  in  lengUi;  depth  2.6;  eye  3.6  in  head;  snout  1.9;  inU-TorbiUl  3;  U.  vi,  29;  A.  n,  30. 

B<Hly  rather  oblong,  greatly  coiupressed,  the  greatest  depth  under  last  iloisal  spine;  anterior  dorsal 
profile  strongly  and  evenly  convex  from  Ijp  of  snout  to  al>out  fourth  dorsal  ray,  entirely -without  horn 
or  protuberance  of  any  kind,  thence  lees  convex  to  caudal  |ie<luncle;  ventral  outline  similar,  l>ut  less 
convex;  snout  rather  short;  mouth  small,  horizontal,  slightly  below  axis  of  l>ody;  teeth  small,  slender, 
close-Bet,  and  pointed,  not  serrulate,  in  a  single  series  in  each  jaw;  n  short  lunate  groove  in  front  of 
eye,  its  length  e<(ualing  that  of  luaxillary;  gill-openiug  long  and  oblique,  the  lower  arm  extending  far 
forward,  the  upi)er  en<l  on  a  level  with  lower  edge  of  orbit  and  directly  above  upper  Ifase  of  pectoral; 
interorbital  space  moderately  broad,  the  2  siiles  meeting  at  a  broad,  roundc<l  angle,  Entirt!  Ixidy  and 
head  finely  granulated  or  velvety;  each  side  ot  caudal  peduncle  with  2  weak,  keeled  homy  plates,  the 
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dixlatKt!  I)ctwe(ui  them  1.4  in  eyo.  Firxt  dorsal  H|nii(;  stnmx.  nuitflieiicd  laterally,  iiiticrteil  almvt^ 
)!ill-o[vuinK;  iithi'r  donml  H]>iue!i  hIi-ikIlt,  nearly  Htiiouth,  jMiiiitt'd.  tlit^  thin!  lungeat,  its  li^iiKth  abuiil 
ei|ii«litij!  that  iif  Hiiuut;  dursal  rayn  elfiidiT  and  weak;  nhort*'r  than  the  Hiiiue",  the  longest  alH>ut  2.S 
ill  head;  anal  xpiDes  xlentlLT  and  i>i)inti-<I,  tlie  sei-iind  a  littlo  tliu  lunfj^er,  itH  lenftth  eiiualin^  iliainetiT 
of  eye;  anal  aiinitar  to  eoft  doraai  hiit  »i)iuewhat  lower;  ijaudal  <lL'ei>ly  lunate,  the  IoIms  not  greatly 
produced,  the  U|)|)cr  slightly  the  longer;  ventral  Hpineu  lung,  rather  strong,  reaeliing  Iiase  of  gecuiid 
anal  spine,  their  length  ei]ua!ing  that  of  longest  dornal  spine;  )ie<-tiir)il  of  inoilerate  length,  4  in  head. 

Color  in  alcohol,  nearly  uniform  nliva(.i>i>u8  bntwn,  paler  lielow;  dorsal  Hn  darker  brown,  cruM<ed  by 
3  broail  longitudinal  li);lit('r  bandi';  on  the  HpiiiouH  portion  the  lighterandilarker  marking  are  broken 
up  into  more  or  li-ss  vertical  barH;  nieinhrane  belwetm  Rrvt  and  Heeoiul  tlnreal  spines  with  a  jwle  or 
traiisi>arent  area  on  dictal  jiurtion,  the  edfe  of  fin  narniwly  black;  anal  wimilar  lo  dorsal,  but  with 
leM  distilii't  bandy;  uilidal  uniform  dlluky;  ]iei-toral  duxky,  ]>aler  at  ti]>;  ventra Is  dusky. 

This  sjieeiea  wad  not  obtained  by  us.  The  only  known  examples  an;  the  ty|)e  and  one  entype 
secure<l  by  Jenkins  at  Honolulu  in  KSHll,  length  II  and  10  in('hi>e,  nnd  another  e.'iainple  11.2  inches 
long,  recently  oblain(>il  by  Mr.  Ik-mdt  at  Hunululu. 

VallieaitlliHi  mi1;p<>m,>hr<,<i  Juiikin-.  Bull.  i:.  S.  Fisli  Com..  XX[I,  IWJ,  4»1  (*;|it.  'O.  191W),  %,  81,  Honolulu.    iTjrpc.  Ko. 
anue.  it.  H.  N.  si.:  isHyiw,  No,  ~T..  I.,  .s,  Jr.  Uiiiv,  .Mli«.) 


Group  PLECTOGNATHJ.— The  Plectognathous  Fishes. 

(.Iiie  o(  the  most  im[><>rtaitt  offsbiiotH  of  the  Actinllu'/iliTi  in  the  group  or  onler  I'lerbignathi,  indud- 
ing  till!  'A  sul)onlers  of  Si'hrodirini,  Dnliiu-iiJi-riiii,  anil  <lijmiuiiiualr».  The  e.xtreiiies  of  thiH  group  show 
a  reniarkalile  divergence  from  the  usual  tyjie  of  splny-iayctl  iislies.  The  more  i^neraiizeil  forms  are, 
liowevfT,  very  clow  to  the  group  calleil  .'i/ico/tijn'iiHin,  aiul  enpecially  to  the  family  of  Ttuthidiiiir. 
There  can  lie  no  doubt  of  the  common  ()rigin  of  ISnlhlhhe  and  Aiimlhur'nhv  and  tliat  the  clivergenee  is 
comiuiralively  rei'cnt.  The  close  connection  uf  these  gronjiu  leails  ua  to  Bul>ordinati!  the  Pleriognathi 
to  thu  A>iiiilhui)ten  and  to  place  its  'i  subonlers  in  their  natural  position  as  an  offshoot  from  the  S^juami- 
liiivuA.     The  I'lectognathi  may  be  thus  defined:" 

Scapula  Busi^ended  to  the  cranium  by  a  imst-tenijioral  wbich  is  short,  undivided,  and  ankylose*! 
to  the  epiolic.  Preiiiaxillaries  usually  ciK>ssilieil  with  the  mamillaries  l)ebiD<l  and  the  dentary  bones 
with,  the  articular;  intemperi'lc  a  slender  rod;  lower  pharyn^xeal  bones  distinct;  upper  jiliaryngeals 
laminar,  usnally  vertical  and  transverse;  skin  usually  with  rough  shields  or  scales  or  lx>ny  plates; 

"Tlieduliniitonof  Ihiseroi'P  inimidilted  chiefly  fnim  Dogtur  UUI.    {I'roc.  M.  3.  Nat.  Mui.,  1SS4.  412.) 
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skeleton  imperfectly  oesifleil,  the  number  iif  vertebra'  iixiially  small,  typically  fewer  than  24  (upiiHlly 
14  to  20),  rarely  eonaiilerably  increased.  Gill-openinjre  mstrideil  ti.  the  sidea;  ventral  liiiH  reduced 
or  wanting,  the  {lelvic  bones  lUHially  elongate;  spinous  dorHal  small  or  wanting;  air-bladder  without 
duet.  Fishes  chieHy  of  the  Tropics,  mostly  inactive  and  depending  ou  their  tough  akin  or  bony  or 
spinous  armature  for  their  protection. 

a.  Jsw!i  with  dlKtincl  (eelh. 

(1,  Splnnus  itorsftl  presenl;  body  wlih  stales  or  movable  plalea HdrmlrTmi,  p.  m 

bb.  Spinous  donul  wnntliig;  bodycncaHed  In  in  ImmuvabletanpHceurheiuigotuiI  plaUv;  the  Jhwil  bHRWuf  fliu.  anil  tail 

only  Iree (MracnilrrmI,  p.  441 

aa.  Jaws  modltled  Into  a  wrt  ol  beak,  each  with  an  cnaiuel-llkc  coverinK  and  wllbout  illstlni't  Itpth;  scales  rhomboid  or 
spioUorm,  wllb  rooUtke  Insertions;  uptnoimlomal  wanllnj; UyninodoiiUi,  p.  4a4 

Suborder  SCLERODERMI. 

The  Scleroilenni  may  be  defined  as  Plectt^natlious  fishes  with  a  spinous  tlnrsL.  composed  of  one 
or  mure  spines  insertod  just  behind  the  (Traniuni;  body  of  tile  normal  Hsh-like  ahape;  audes  rough,  or 
spinigerous,  of  fibular  form;  jaws  with  distinct  l«eth,  conical  or  incisor-like. 

a.  Ventral  Hiis  obaoleie.  oi  the  pair  icpreieiiled  by  a  slnj(ie  nplnn  at  the  <;ni)  ul  Ihti  lung  pclvlu  bonu:  siuilearoiiKli.rhombli'. 
oi  npinifonn. 
6.  Vetubne  In  umiill  nunilwr.  IT  to  21:  no  barbel  at  chin;  (fill-opening  not  bolort  th«  ej-cn. 
f.  Flnt  doml  wmposed  of  3,  rarely  2,  Hpbioi;  Ihc  lliBl  iplnc  vury  laive,  tliv  Kuoiid  Ini'klns  it  In  creetlon;  scaliv  nna- 

parallvely  large,  bony,  roiiKb.  form  ing  a  a  at  of  mail;  vorl«brH!  17.. : ttnlMMir.  p.  407 

cr.  First  dorsal  lit  a  single  spin t',  with  a  rudimvntat  iln  baM-;  wales  minute,  not  lnmy.tbeeilrrensplni'Sc'enl.Hri  thai  the 
MirlacD  of  tbo  body  is  rough  vvlvi'iy;  verlvbrai  IHtoSI HonncaiMidr,  p.  411' 

Family  LXXVI.  BALISTID/E.  -TriKger- fishes. 

Body  oblong  or  ovate,  moderately  compressed,  covered  with  rather  large,  rough  scalcH  or  wules 
of  various  forms,  not  forming  an  immovable  carapace;  lateral  line  obscure  cir  wanting;  mouth  HOiall. 
tenninal,  and  low;  jaws  short,  each  with  about  I  series  of  sejMrate,  incivor-like  teeth;  eye  near  occiput; 
preorbital  very  deep;  no  barbels;  gill-openings  sniall,  siitrlike,  above  or  in  front  of  pectoral  fins,  nut 
beforeeyes;  dorsal  fins  2,  the  anterior  of  2  or  3  spines,  the  firwt  liigliest  and  very  Htroiig,  the  seconil 
loi'king  it  in  erection;  second  dorsal  remote  from  the  first,  of  many  soft  rays.  Shore  fishes  of  the 
tropical  seas,  of  rather  large  size,  carnivorous  or  partly  herbivorous,  very  rarely  useil  as  food,  manyof 
them  repute  to  bt;  poisonous. 

<i,  f^rHiidal  pedanele  eom pressed. 
A.  Tectli  wblta  or  pale,  not  re<l. 
r.  Teeth  unequal,  obllijue.  each  one  deeply  notched. 
d.  Giltmpening  with  a  number  of  enlarged  b<iny  platen  or  seutes  behind  it;  ventral  flap  movable,  supported  by  a 
Eerieauf  nplnen.  more  or  ]vxi  free  at  lip  and  rewmbllng  On  nyn;  rherk!<  enlircly  »raled,  wlihniit  nak«1 

r.  Eye  with  a  pre<H-illar  groove BiUulrt.  ]i.  407 

"■  Kye  without  premiiiar  groove;  i-audal  wa  loo  spi  noun BalMapHt.  p.  (i;i 

dd.  fiUl-openlng  with  only  ordinary  m'bIcb  behind  It. 

h.  Chill  not  pnijeetliig;  cheekn  elosoly  waled;  diimal  xpinciia;  n-alenof  piinterior  |>ann  unamied  or  keeled     . 

Wl.  Chin  much  prujeetlng;  eheek  with  8  lo  6  narrow  parallel  gnwves;  ilomal  spines'.';  scales  of  posterior  parts 

more  or  lew  keeled Xanlhifhllis».  p.  4lli 

«-,  Teeth  even.  Incisor-lIke JfeKcMiys,  p.  417 

Oanni  1B4.  BAUBTES  (Aitmli)  Liniurai.     Tri^ar-fltbas. 

Body  compressed,  covereil  with  tliick,  rough  scales  or  plate:^  of  inoileral*;  size,  50  to  HO  in  a  length- 
wise series;  a  naked  groove  before  eye  l>elow  nostrils;  lateral  line-  more  or  less  deielojied,  very  slender, 
unihilale,  conspicuous  only  when  the  scales  are  dry,  extending  on  the  cheeks;  pelvic  flap  large,  mov- 
able, supported  by  a  series  of  slender,  (lungent  spinee;  caudal  jieduncle  compresseil,  its  scales  anne<) 
or  unarmed,  with  or  without  spines  or  differentiated  tulierdee  similar  to  those  on  rest  of  IkmIv;  gill- 
openii^  with  enlarged  bony  scnles  behind  it;  cheeks  entirely  scaly,  without  naked  patches  or  grooves; 
each  jaw  with  irregular,  incisor-like  teeth,  usually  4  on  each  side  in  each  jaw;  first  dorsal  of  3  spines, 
the  anterior  of  which  is  much  the  largest,  the  second  acting  as  a  trigger,  locking  the  first  when  erected; 
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the  tliinl  uearly  um  larp'  an  wi'uiiil  nnil  remote-  from  it;  secmul  <liirHal  uiiil  aiial  l»'iK,  xiniiLir  ti>  eiu-h 
uther;  ciUKlal  Rii  roumleil,  willi  the  <mter  mpi  iiiwli  iiriKlucfil  in  thu  mliilt;  braiii-liiiiMteiralH  6;  verte- 
brae 7+10.     S|ie<;ieH  rather  few,  chiefly  Anieriimii;  Home  of  tliem  straying  Ui  the  oi<l  world. 
JIalittt*  (AiiiHll)  Llniui'UK,  ay^.  NaL.  Ed.  X.  3X1.  I'hH  (ii-fulit). 
OipHKia  KaHiiwiuv.  Imliw.  n.  W,  ISIO  Owrciu.  .rtrj.i-iVim). 
(.-AWuoHui  SwainiMii,  N'nt.  HIM.  Cln-SK'n  FlBhc?ii,  II,  XS.\  IX3V  {pulrl^rriiiui). 
rtij.rbriu  HwaEnBon,  op.  cit..  H.  KtH.  IH3S  (nipriwHO:  Htti-r  OijirtfHK  uf  Wlltugliby. 

ilifftffiKUAm  Sw»f[u«m,  op,  ftl..  II.  SO.  IHSB  (lriunj7utorto^iM()«m((M).-  ihu  iiunn;  BVlilcnlly  In  error  lor  ftiffturmoMw,  liui 
uut  iw  Kpel It'll:  not  /^'Ajwna'Au',  an  i!arl[ernainei>riircniiii<i[  Kjjtili'n-. 

a.  Simletiniurf  th«ii«i(Bboul»Ul:  clorwl  n.it  hlnbontlii  tmnt;  rolorblncli Bjrtrrii.  i>.  4«i 

•ft.  Scaleii  SO  or  fbWvr  (.W  lo  60);  donuil  wltli  auti-rlor  ray iru  or  Ickk  vliintiKl. 

b.  Oritdn  uCspliioiuiluniBl  midway  l>i'tBreeii«y«  anil  Kill-oiwniiut;  dilv  wlili  rinrk  strcakH JnmUineottu.  y.  MS 

Uj.  Origin  i>f  Kplnoxm  ilumil  iivvr  nr  Iwhlnd  Rlll-opi'ufiur, 

t.  DorealsndsnnlivaDewhatek'vateillu  tninl:  ivalif  lUi;  Mai'k.  Ihv  fliiniiale    I'tifuii.  p,  tm 

cr.  [>onu>1  and  anal  nM  i-lvTslnl  in  fmnl;  a 'lark  nlrrak  ttimuKli  vyv:  M-nlii- M  id.^ii. 

•i.  SeMenalxmlM - 6Hr».  p.  410 

tht.  Scalra abuul  ^\  a  Uniad  pale  Hlnmk  Ifuhlnd  fnoiilli..--.,- -.,---.--..----..-.,- cajMralut,  p.  411 

333.  Balistea  ii7cteriB  (JiinltuiA  Kvermann).     Fiji.  I'D- 

Heaii  3.5  in  lenjrtli;  depth  l,!t;  eye  5  in  hea.1;  tinout  I.afi;  hil(.'n>rhital  2.(ii  ppeiirbital  1.5;  D.  iii- 
X\;  .\.  211;  MMlee  a)K)llt  WK 

Boiiy  Hhort,  Htout,  ilei'|)  ami  jireatly  cniiipreMmH!;  heail  short,  the  ilorsal  bjiiI  veiilrat  [iroliles  about 
utjuully  cnrveil;  cauilal  iNHlunirle  xhort,  coinpreHSed,  itit  leBft  ile|itb  about  twice  diameter  of  eye,  itH 


Fici.  179— Bai«Mn(irf<T((  (Jordan      F     m 

leaat  width  about  e"|ual  U^  diameter  of  eye;  a  short  i  a 

iioslrila  eiuali,  cio^  together,  in  front  of  upjwr  [lart  of  t 

(>late,  t««th  not  united,  however;  lifia  tliiii;  iiiotitli  tti  a  n 

slishtly  the  loni^rf  Kil'l~uj>^"i'>>C  short,  nearly  verlica     a  jjrc 
0ll-oi>enit%,  one  oF  theHe  citasiderably  enlann.-d;   m-a  e-i  rej; 
Itrauular;  lattrat  Ihie  Itetdnnint;  at  ]KMterior  vdfn  of  e      aac 
an<l  continuing  to  near  ori^pn  of  soft  doniul,  where  it     sa    >ean 
aiul  on  caudal  jioiuiicle  each  with  a  nlifthtly  raised  ere     a 
the  siiie.     First  dorsal  spine  sIroiiK.  l)lunt  und  rough,  it 

shorter  and  niix'h  weaker,  Its  lentrth  Kan'ely  more         n 
reniote  from  the  sei-ond  niiii  very  short,  not  extend    ji 
rounded,  its  rays  of  ap|)n)simately  eiiual  lenjrth.  tli  g       i 

posterior  eilge  of  eye;  base  of  soft  dorsid  sli^lilly  jfreat*. 
luise  of  llr*t  <loraal  spiue,  or  equaling  distain-e  fron       p 


ill  front  of  eye  lielow  nostrils; 

>a     c-liise  set,  fonuing  a  continuous 

I  axis  of  body,  lower  jaw  very 

ouv  scutes  nnder  iHxttoral  back  o( 

a  ranged  in  rows,  their  surfaces 

witldn  7  scales  of  spinous  donnl 

es  on  posterior  portion  of  body 

'i  se  forming  scries  of  ridges  along' 

2  in  heail;  second  dorsal  spine 

hat  of  first;  thirl  doreal  Bpiue 

rsal  groove;  soft  dorsal  gently 

If  distance  from  tip  of  snout  to 

ce  from  tip  of  aiiout  U>  post^'rior 

wer  base  of  jiector^l  axil;  anal 
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similar  to  Boft  ilorsal,  tlie  rayB  somewhat  longer,  the  bvw  somewhat  Bhorler;  caudal  short  ami  rounded, 
the  raye  about  1.75  in  head;  pectoral  abort,  tlie  upper  raya  luntcest,  about  3  in  heail. 

Color  in  alcohol,  rich  brownish  or  velvety  black;  spinous  doreal  black;  Hoft  doisal  pale  yellowish 
or  whitish,  margined  with  black,  tlie  lower  half  crossed  by  4  narrow  parallel  black  lines;  anal  similar 
lo  soft  donal,  but  with  only  2  narrow  black  lines  on  its  basal  half;  caudal  dusky,  yellowish  at  tip; 
pectoral  yellow  u>h. 

Only  one  specimen  obtained,  type.  No.  50821,  U.8.N.M.  (field  No.  (B08<J),  6.2,'>  inches  lonft, 
Honolulu. 

IWAvnaUuinvrfrrif  Jordan  diEvcnnann,  Bull.  U.  R.  Pbih  Comm..  XX[I.  I9CU  (A|ilil  11,  I90S).  I»9,  Honolulu. 

383.  Baliatea  fuacoUneatua  Heale. 

Head  3.5  in  length;  depth  2;  eye  4.5  in  head;  snout  1.65;  Interorbital  2.3;  U.  iii-33;  A.  30;  scales 
54,  30  from  vent  to  spinous  doival;  first  dorsal  apine  1.66  in  head,  equal  to  snout;  lon^rest  dorsal  ray 
2.2;  longiAit  anal  lay  2.2;  longest  pectoral  2.35. 

Body  oblong,  compressed,  blunter  anteriorly;  head  short,  deep,  compressed,  up)ier  and  lower 
outlines  evenly  arched;  eye  small,  high,  posterior;  snout  blunt;  iiiouth  small,  terminal;  jaws  equal; 
lips  thick;  teeth  incisor- like,  with  sharp  notches,  giving  some  of  them  a  canine-like  apj>eaianee;  ori);in 
of  spinous  <lorBal  midway  between  eye  and  gill-opening,  first  spine  strong,  blunt,  with  4  rows  of 
decnrved  short  spines,  2  rows  oit  anterior  face  and  1  on  each  aide;  second  dorsal  spine  H  in  first;  dorsal 
and  anal  low,  outlines  shghtly  rounded,  last  rays  2  in  longest  rays;  dorsal  base  e<)ual  to  distance  from 
anterior  base  of  spinons  dorsal  to  lower  ed^  of  lower  lip;  anal  base  equal  to  distance  from  origin  of  spi- 
nous dorsal  to  orij^n  of  soft  dorsal;  cauilal  romided,  its  middle  ray  alxiiit  2  in  head,  slightly  shorter 
than  first  donial  spine;  ventral  spine  short,  broad,  and  movable  only  at  tip;  pectoral  short,  broad,  and 
roanded;  body  and  bead  entirely  covered  with  scales,  those  of  anterior  portion  of  body  and  head 
slightly  enlarged;  6  or  7  enlarged  osseous  plates,  each  with  straight  lines  from  center  to  e4^,  behind 
gill-opening:  6  or  7  rows  of  small  spines  or  raised  tubercles  on  the  center  of  each  scale  on  posterior 
portion  of  body. 

Color  in  life,  silvery,  with  more  or  leas  opalescent  reflections;  3  narrow  dusky  lines  extendiiyt  from 
anterior  margin  of  orbit  horisontally  lorwanl  over  snout;  another  dusky  line  over  snout  just  alwve 
upper  lip;  2  dusky  lines  over  interorbital  space;  2  rather  indistinct  dusky  lines  along  base  of  dorsal 
fins,  the  lower  of  these  lines  l>eginning  at  orbit;  also  a  narrow  indistinct  dusky  line  extending  From 
IKMlerior  nkargln  of  orbit  obliquely  back  and  down  to  slightly  above  anal  fln;  another  short  dark  line 
from  apper  posterior  edge  of  orbit  to  a^is  of  pectoral;  2  narrow  dusky  lines  extending  along  bases  of 
ventral  and  anal  tins;  spinous  doraal  black;  soft  dorsal,  pectoral,  ventral  spine,  and  aiial  fin  white; 
caudal  dusky.     (Scale.) 

Color  in  alcohol,  grayish  olivaceous  above,  lighter  below;  the  narrow  stripes  a<-roH8  snout  and 
interorbital  dark;  soft  ilorsal  and  anal  pale,  with  indications  of  dark  mottling;  spinous  doixal  dark 
brown;  caudal  color  of  upi)er  part  ol  body;  pectoral  pale. 

One  specimen.  No.  03556, 5.65  inches  long,  from  Honolulu.  This  and  the  ty|ie  are  the  only  known 
specimens. 

Baliiitr»/uioilineata4  Susie.  Ocv.  Papen  Bernlc«  riuabl  Biibup  Muwum,  1,  No.  1,  »,  Og.  4.  IHOI,  Hooalulu.    (Typu,  No.  am, 
B.P.B.U..  coll.  A.  Besle.) 

888.  Baliataa  vidua  Solander.     " Humukumu  hiukole;"   " Ilumuhumit  u/i."     Plate  LX I. 

Head  3.5  in  length;  depth  2;  eye  5.4  in  head;  snout  1.5;  interorbital  2.5;  I>.  in,  34;  A.  30;  wales 
60,  38  from  vent  to  origin  of  spinous  dorsal;  first  dorsal  spine  2  in  head;  longest  dorsal  ray  1.3;  longest 
anal  ray  equal  lo  snout;  pectoral  2.25  in  head. 

Body  oblong,  compresseil,  more  blunt  anteriorly;  head  short,  deep,  compressed;  eye  small,  high, 
posterior;  snout  thlek  and  blunt;  mouth  small,  terminal;  jaws  e(|ual;  teeth  notched,  Incisor-like,  the 
2  anterior  teeth  of  lower  jaw  not  notched,  but  broad  and  sharp,  the  nest  2  teeth  with  the  anterior  por- 
tion produced  and  hooked  backward,  their  inner  side  with  a  grinding  process;  origin  of  spinons  dorsal 
over  gill-opening;  soft  dorsal  and  anal  slightly  roncave,  the  anterior  rays  being  produced;  caudal 
truncate;  ventral  spine  very  short  and  blunt;  peclitral  short,  slightly  rounded;  scales  covering  entire 
body  and  hesd,  those  on  median  portion  of  body  largest;  a  distinct  groove  in  front  of  eye  (inadvert- 
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ently  omitt«-<l  by  the  artiNt  in  llie  dniwin)c);  a  M'riee  of  okwouh  jAaUw  ht^liind  gill-opening;  n  alight 
eviileDL-e  of  rowK  of  Hnmll  K|>int4  uii  UK-dkri  ruwe  of  ucalei)  oi)  imaterior  |iart  of  body.  Young  exam- 
ples have  H|>ineH  tin  side  uf  cauilHl  )>wJunde. 

Color  in  lifo,  unitortnly  tiaik  lirown  with  tinge  uf  olive;  nieiiibraneit  oi  Hfiinoue  dorsal  olive;  eoft 
dorsal  eii\A  Riial  white,  with  a  narrow  black  bonier  along  anterior  and  dintal  iiiarginti;  distal  jiortiun  of 
tsndal  |>e<luni-le  white,  fin  light  red,  the  upixT  and  lower  matins  uacli  with  a  narrow  bluck  liue;  iiee- 
toral  rayn  bright  yellow;  faint  violet  at  angl«fl  uf  mouth;  iris  yellow. 

A  H[ie<'inieti  from  Hilo  showed  in  life,  Ixxly  hlaukish  olive  with  ol»olel«  trafos  of  rows  ot  yellow- 
ish npotH  liflow,  which  fa<lc  at  death;  firet  dorsal  and  pectoral  dull  olive;  <.'au<lal  broadly  white  at  base, 
the  reMt  of  fin  bright  flesh  oAor,  its  ujiper  and  lower  edge  narrowly  blackish;  second  dorsal  and  anal 
pure  traiitilui-eiit  white  with  broad  black  edge. 

Color  in  alcohol,  dark  brown;  spinous  dorsal  dark  brown;  dorsal  and  anal  white,  eilged  with 
black;  candal  white,  iipi)er  and  lower  eilges  black;  [>ectural  white. 

The  above  ilenTijition  liuseil  chiefly  upon  No.  03140,  a  specimen  M.5  inches  long,  from  Honolulu. 

HiaiaUl  rulua  Suliiiidcr  III  Kii'liiinliii>n.  Viiy.  Sulphur,  nOum,  V^,  pi.  M,  Akk.  S  and  10,  IMi,  Otabltl;  liiinlhcr.  Cal.,  VIII. 

^liidHchiiur,  lii-nlm,  Ak.  Wiw.  Wien,  LXX.  516. 
3, 190S),  «rj(Hon(ilulu):  Snyder,  op.  di.  (Jmi. 
19, 191)11,  Ml  (Himoilllu). 
ichlliffi  rufiHi.  Blwkvr,  Alios  li-lilh..  V.  109.  pi.  ;!i;,  fix.  'i.  1x65  (Nnvo-Stlma;  Halmihi^m:  Ambuyiia:  Tahiti:  Uoralioni). 

334.  BalistM  bursa  l,ac(-|>(-de.     "  IliiiiKihumii  ki."     Fig.  180. 

Head  :l  in  length;  depth  2.1;  eye  5  iiihead;  snout  l.:E5;  intenirbital  XS;  IX  in,  27(37-29);  A.  34 
I-2T);  si-ales  HO.  2H  from  vent  to  first  clorxal  Hpiiic;  length  of  lirct  don«il  1.75  in  head,  <>i|ual  to  outer 
idal  rays;  longfsl  iloraal  ray  eipial  to  longest  aiial  or  jNTtoral,  2.5  in  bead. 


Fm.  H^.-Haliit-fbnfMi  lat^piAc:  sflpr  BIwker. 

Boily  oblong,  conipr«<«il;  head  short,  deep,  <'omprei«e(l;,eyi'  Hiiiall,  high,  posterior;  ^noiil  thick, 
blunt;   mouth  small,  terniinal;   Ii)w  thick;   jaws  eijnai;   sharp,  nneveii,  inci,"0r-like  leeth.    those  of 
U|i]ier  jaw  more  distitit'tly  notclicl,  in   the  'Z  anterior  ones  the  Inner  notch  is  produced  to  a  point,  - 
givii^  the  leeth  a  canine  appearance;  origin  of  spinous  dorwil  slightly  posterior  to  base  of  pectoial; 
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Hret  spine  short,  thick,  blunt,  snil  rugoRe;  soft  dorsal  low,  ends  slightly  rounded,  reel  of  outline  nearly 
straight;  anal  similar  to  di>raali  caudal  subtruni.'att;,  slightly  convex;  ventral  spin«  short,  bro«td, 
riio\'al)le;  scales  covering  the  entire  body  an<l  head;  a.  [laU'h  of  oeseous  plates  l)chind  gill-opening;  the 
median  part  of  each  scale  fin  posterior  part  of  boily  with  spinous  tubercles,  these  forming  stout,  short, 
sharp  spines  posteriorly,  weakening  anteriorly,  the  tnbercles  and  si>iDes  forming  elevated  lines  along 
each  series  of  scales,  extending  anteriorly  tii  pcctural  region. 

Color  in  life,  light  drab,  with  darker  cloudings;  a  narrow  distinct  white  line  from  near  angle  of 
moutli  to  near  »rigin  of  soft  anal,  which  returns  along  tnse  of  ventral  to  base  of  ventral  8pine;  an 
olivaceous  dash  extending  in  a  curve  from  upper  part  of  base  of  pectoral  npward  and  backward 
towanl  middle  of,  but  not  ipiite  reaching,  the  firtt  dorsal  Ad;  anuther  from  above  and  through  the 
eyedownwanl  and  backward  to  lower  i«rtof  baseof  pectoral;  throat  and  l>elly,  below  white  line, 
tight;  Arst  dorsal  olivaceous  with  white;  second  dorsal  and  anal  trani<parent;  caudal  dusky;  inside  o( 
mouth  black.     (Jenkins.) 

A  color  note  taken  from  No,  03503  when  alive,  gives  the  general  color  light  olive;  the  markings 
alxiut  eye  dark  olive;  eye  blue;  line  from  mouth  to  anal  bright  white,  area  within  this  line  white; 
membrane  of  anterior  part  of  spinous  doreal  ilark  olive,  memhrane  and  posterior  part  white;  suit  dor- 
sal and  anal  transi>areul,  their  bases  with  a  dark  olive  line;  caudal  dusky. 

Another  example.  No.  Kt.'>lS,  showed  in  life,  in  addition  to  the  above  markings,  a  bright  yellow 
area  along  Inck  in  rf^ioii  under  spine  l>ack  as  far  as  under  posterior  portion  of  softdorml.  This  color 
soon  diaapiieared. 

A  siR'tiinen  from  Hilo  showed  luily  blackish  drab;  a  curve<l  blackish  bar  below  eye,  and  another 
niceting  it  at  an  acute  angle  from  eye  across  gill-opening;  a  blat-kiuh  liar  ncniss  bane  of  i>eclor!d;  a 
bluish  white  line  airroes  mouth;  a  eurve<l  line  fnim  inouth  to  above  vent  then  lurne'l  forward  ai-r(B« 
[lelvic  flap,  bounding  the  pale  d rah  color  of  belly;  first  doraal  blackish,  edge  of  pelvic  flap  black;  dorsal 
and  a»al  grayish  wliite  with  a  blackish  line  at  base;  pectoral  and  caudal  drab,  blackish  at  liasi-. 

Color  in  alcohol,  brownisJi  olivaceotis,  lighter  below;  a  Ane  grayish  white  line  fnim  angle  of 
niiHith  to  vent,  where  it  forms  an  edge  to  a  black  spot  covermg  the  vent  and  anal  region  to  base  of 
anal  spine;  rest  of  region  within  this  line  grayish  white;  a  vertical  cresivnt-shapeil  black  liand  aiTiiBB 
posteritir  portion  of  eye,  baitkward  to  below  base  of  first  ilonial  and  downwani  to  lower  hase  of  )Kt'- 
toral;  another  similar  band  through  upper  base  of  pectoral,  l)ehind  gill-o|H!ning  and  npwani  toward 
second  <l<irsal  spine,  reaching  a  line  on  upper  edge  of  orbit;  first  and  second  dorsal  sjiines  and  incm- 
braiie  brown,  upper  part  of.  rent  of  fin  and  eilge  of  membrane  lietwecii  Arst  and  sei'ond  s|iincs  white; 
soft  dornal  a:id  anal  i>alc;  caudal  diiaky.  D^-riptlon  liased  chiefly  upon  No.  03518,  a  specimen  7.75 
inches  long,  from  Honolulu. 

We  have  Itl  si>e<-imens  4.75  10  8  inches  long,  all  from  Honolulu,  where  the  six-cies  is  comnion 
alK)ut  the  reefs. 

BaliHrb-iHrKhiu'tpMc.Kift.Sal.  Holm..  1,  335.  3T&.  1T98,  ladica. 
Balitf/btiria,  Bl'K-hA  Schneidpr.  SyM.  Ichlhy.,  J78.  ISOI  llmlinn  Oceanl;  Bleekei.  AHh-.  V.  IIB,  |i!.  za,  Iik.  3.  Ixf.;  liiin 

Iher.  ChL  FiHhns  VIII,  219,  I8T0  (Inrllanand  PiiclHcoceiins). 
Wditlnpui'btirm.  F^'wler,  Pm'.  A<'.  \Ht.  Si-1.  PhUt..  1900.  .^14  (HawalUii  l>>Iaiid». 

nH-AvaulAuibHrH,  Junklnx,  Bull.  I'.  R.  Fish  (k>inm.,  XXII,  IWi  (Sepl.  !U,  1903).  4H3  (Honolulu);  Sny.ler.  op.  <-ll,  (Jbii.  19. 
IWM).  6»i  lAlliBlniH*  tiUllon  4033,  oR  UiuuoDd  Head,  Oahu  Inland), 

33&.  Balistea  capiatrattia  Shaw.     "Ilumiihumu  miati."     Fig.  IRl. 

Head  ti  in  length;  depth  2.1;  eye?  in  head,  -5.5  in  snmtler exaLnptcs;  snout  1.4;  intt'rorhital  .1,4; 
D.  [U,  30;  A.  27;  scales  5tt,  33  from  vent  to  first  doisal  spine;  longest  ilorsal  spine  2  in  bead,  cipial  to 
depth  of  caudal  at  root  of  rays;  longest  doraal  ray  d^ual  to  longest  anal  ray,  <S  in  heail ;  in-ctorol  3  in  head. 

Body  obhmg.  compressed;  head  blunt,  compressed;  eye  small,  high,  posterior;  snout  blunt,  thick; 
mouth  small;  lijis  thick;  jaws  ei|iial;  teeth  inc^isor-like,  with  a  sharp  projei^tioii  on  the  anterior  side; 
this  more  uiarkwi  in  upper  jaw,  giving  the  teeth  a  somewhat  hookeil  canine  appearance.  Origin  ot 
A[i>t  dorsal  slightly  posterior  to  upper  base  of  pectoral  (this  base  Iteing  miilway  between  eye  and 
dorsal);  fin^t  spine  strong,  blant,  and  rugose;  dorsal  and  anal  low,  outline  i<lightly  rounded;  caudal 
truncate,  subtnincate,  or  slightly  doubly  convex  in  smialler  examples;  ventral  spine  short,  broad,  and 
blunt 
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Staler  cover  entiru  head  and  Ixxly;  ouHeous  Hcut^e  Ix'himl  ^itU>]H.miii(!:;  a  tuberclo  on 
median  portion  of  scales  on  the  [waterior  uieilian  part  of  boiiy  and  cauilal  i)eduncle,  foruiing  7  or  M   j 
rowH  of  tulKTuleH.  ' 

Color  in  life,  Ixxly  uniform  lifiht  brown,  fiti)>  same  color,  plain;  rosy  line  li^nning  slightly  bfliind 
and  below  angle  of  mouth,  exten<iin)C  Inckwaid  and  ellKhtly  downward  to  vertical  from  eye,  here 
johied  by  another  of  same  color  extending  under  ehin.  Another  upecinieii  showed  uienibrane  of  finft 
dorsal  olivaceous,  with  a  black  blotch;  scaled  skin  pushed  back  from  the  chin  shows  bright  orange- 
yellow;  outer  martens  of  soft  <loi«al  an<t  anal  light. 

A  specimen  from  Hilo  ohoweil  body  dirty  olive-hrown;  fins  dirty  olive-brown,  dorsal  and  anal 
somewhat  paler  along  tlie  e<lge;  a  golden  half  ring  along  lower  jaw,  li  faint  whitish  half  ringltehiud  it, 
then  another  on  chin  alill  fainter,  this  prolonged  Itackward  a  little  at  the  angle,  i«>inetinie8  fonning  a 
distinct  Btripe  1>ack  to  breast. 

Color  in  alcohol,  brown;  dorsals,  caudal  and  anal  a  slightly  darker  brown  than  Ixxly  with  til*  «f 
6n^  lighter;  a  black  blotch  on  upi>er  jiart  of  first  membrane  of  sjiinous  dorsal;  pectoral  ilusky  at  hai^, 
lips  pale  dusky  whitish;  a  yellowish  white  ring  around  lower  jawa^hort  distance  from  the  lip;  a 


Piu.  int.— BatiaeicapiilTatutShavi;  alter  Blwkei. 
Straight  yellowish  white  strijie  from  angle  of  mouth  through  up]>er  edge  of  ring  and  toward  lower  Iwee 
of  ))ectoral,  not  i|uite  reaching  the  |>ectoral;  this  ring  and  stri|>e  not  very  evident  on  some  examples, 
and  easily  overlooked.  Description  liased  chi«tt)y  on  No.  03139,  from  Honolulu.  This  s|K.-cie»  is  coin- 
uion  about  Honolulu,  from  which  place  we  have  4  other  specimens.  They  are  8.5  to  11.75  inches 
long. 

Li-  HiUitlt  bride  JjictpMc,  HlM.  Nat.  fulai.,  1. 1798,  p.  339;  wltbout  locality;  nil  n  ilrawliig  by  ComaicrBiin. 
lialiilri  eapiitratta  Shaw,  (iuiil.  Zoul.,  V,  ISIM,  417  (atltr  Laii'^pidc;  not  /WcA^iwWm  mpMnUai.  Jiinimi  &  Kveramiin.  Bull. 
47.  whivh  la  H  cUallncl  epwkv  found  itlonK  thu  Mi^xlian  coasl,  with  amaUer  scalini.  =  UaliiUt  nrm  uilbvit  & 

BalUn  mUli  Bennett,  Pruc.  Cumm.  Zoul.  Soc.,  1, 1K31, 1IS9,  Maurltiui;  UQntlier.  Cat.,  VllI,  218. 18T0. 
Balitln  umhuliHWui  (iny.  In  llardwk'kc,  Illus.  Indian  ZuoL,  [.  18 
pachgiialliiui  Irlangularbi  Swuliuwn,  Clsffin.  Flahct,  II,  32t.  1839.  V 
aUitUi  hliiu-  Klubardwn,  Vciy.  Sulphur.  Fiiihei\  127,  1SI3,  Eait  li 
BallUci/rrnalHt  Rtchardiiou,  Vuy,  Sulphur,  Fialiei.  IW,  1813.  Eas' 
JJo/Ml  'rkMillii  UltvkiT.  V>rh.  Bat.  tieli..  XXIV.  37.  IS.'U.  Sumal 
Buli/li'if  iItalUiapHt)ff«aliit,  Bletker,  Atlas  luhtli..  V,  114,  pi.  223 
Pathi/nalhae  mpMratat,  Jvnklna,  Hull.  U,  S.  Fish  Cumm,,  XXII,  1! 
le.  19IM).  &M  (Honolulu). 
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Etonot  1S6.     BALISTAFUS  TUeiUt. 

This  genne  has  the  heail  ami  Ixidy  closely  scaled,  the  ncales  of  the  posterior  parts  more  or  less 
spinous;  ealai>^  scales  liehiiid  the  ^ll-opening,  the  lah^ral  line  u1)eolet(!  unil  no  k'''^^'^  before  the 
eye.    Species  nii.iieroiiB  In  the  Iniliaii  and  tropical  sea^,  small  and  rather  lirighlly  colored. 


n.  A  brond  blacli  bund  on  aldt.  cilcndlng  downward  and  hac kward,  (mm  «yc  and  lower  Mm;  ul  pwioral,  to  vcnl  and 
fourlh  from  last  anal  ray;  a  wudgc-tihapcd  black  band  civcring  cTiKrc  ['aiidal  p?d<mrlc.  pointed  anlcrinrly,  and 
boiindfdljj- narrow  greenish  lines rrrtajiatUtw  p.  4i3 

an.  No  black  band  nnnlde;  no  black  wedge-shaped  band  on  caudal  peduncle:  4<ir  5oblli|llc  j<lripa>on  lower  poalerior  idde 
of  body:  a  pule  palch  under  CBudnl  Bpincs acslcalBt.  p.  ^H 

336.  BaIlatapuBrectaiisiilua(Blo(^h  A  Schneider).     "IIumnhuniuiiiiLiinv.ku<ipnn'ii."    Plate  LXIIl. 

Head  2.6  in  length;  depth  2;  snout  1.25  in  heail;  eye  5.3;  Jnterorbital  3.75;  D.  in,  26  (24  to  26); 
A.  20;  fiist  dorsal  spine  2.3  in  head,  equal  to  length  of  {leetoral;  longest  dorsal  my  2.8;  base  of  soft 
ilorsal  equal  to  snout;  longest  anal  ray  3,  l>ase  of  anal  1.65  in  head;  scales  40,  28  from  anterior  base 
of  Bpinoua  dorsal  to  vent;  interorbilal  space  prominent,  etjiial  to  cleft  of  mouth. 

Body  ohiong,  coinpresseil,  dorsal  and  anal  outlines  similarly  and  evenly  arched;  head  large; 
snout  long,  thick  sjiit  blunt;  mouth  small,  with  thick  lips;  a  siugle  row  of  8  sharp-notched,  incisor- 
like  teeth  in  each  jaw;  eye  small,  high,  posterior;  first  dorsal  comnieiu'ing  above  the  gill-openir^,  the 
first  Bjiine  blunt  anil  strong,  iti<  anterior  edge  rugose;  soft  dorsal  and  anal  moderate,  with  rounded 
profile;  caudal  slightly  roiinde<l;  ventral  spine  movable,  supported  by  a  aeries  of  slendet  sharp  spires; 
l>ectoral8  broad,  rounded;  entire  t)ody  and  head  scaled,  some  oseeous  plalea  Iwhind  the  gill- 
oi>ening;  three  an<t  a  half  rows  of  sharp  recurved  spines  on  oide  of  cAUilal  i>e<bujcle.  In  a  smaller 
exam[)le,  5  inches  long,  the  upper  row  is  the  short  row,  in  the  larger  examples,  8  inches'  long,  the 
nm-B  are  irr^^ilar  and  sitnietiniea  as  many  as  6  are  present;  the  number  of  rows  iloes  not  seem  to  be 

Color  in  life,  npiwr  |«rt  o£  Ijody  and  head  light  brown,  becoming  lighter  towanl  snout;  Z  narrow 
lilack  l)an<la  reaching  from  one  eye  to  tlic  other,  the  l>ordefB  and  spaces,  wider  than  the  hands,  green; 
the  posterior  hand  on  hea<l  passing  downward,  and  after  an  abrupt  liend  l>ackwanl  just  al>ovo  gill- 
opening.  Incoming  a  violet  line  running  along  middle  of  body  to  a  vertical  from  tip  uf  tlunl  dorsal 
spine,  where  it  forms  an  acute-angleil  fork,  each  prong  a,  brilliant  yellow  line,  the  up|M'r  ending  «t 
about  base  of  third  from  lart  dorsal  ray,  the  lower  ending  at  a  corres]>oDding  jiosition  on  l»aBe  of  anal; 
within  the  fork  are  2  other  bright  yellow  lines  parallel  with  the  prongs  of  the  fork,  forming  anteriorly 
an  acute  angle  on  a  vertical  through  the  first  third  of  dorsal. 

Color  in  life  of  another  example  (No.  03358,  Honolulu),  top  of  heiad,  l>ack,  and  upper  half  of  side 
dusky  light  orange-brown,  interocular  region  dusky  greenish-blue,  brighter  blue  on  ant«riiir  and 
posterior  edges,  crosaetl  by  3  narrow  black  lines,  one  ending  at  middle  of  orbit  above  and  one  each  at 
anterior  ami  posterior  border;  l>elow  eye  a  black  area  at  first  as  broad  as  eye,  then  widenii^,  inclosing 
pectoral  and  extemling  downwanl  and  backwanl  to  vent  and  as  broad  as  to  fourtli  froni  last  anal  ray, 
this  Ixtnnded  anteriorly  by  2  pale  blue  bars  separateil  by  a  narrow  dull  orange  one;  a  similar  blue 
txmler  along  upper  inarein  to  near  middle  of  siile,  where  it  changes  to  a  bright  greenish -yellow  t>and 
exten<iing  lo  l>ase  of  la)*t  anal  ray  but  2;  at  point  where  this  line  changes  from  blue  to  yellow,  a 
similar  line  leaves  it  and  paewes  across  side  to  third  dorsal  ray  from  the  last;  caudal  peduncle  jet  black, 
exten<ling  forward  in  a  sharp  |M)int  anil  boundeil  in  front  and  behind  by  narrow  greenish -yellow  lines; 
pnout  brownish- white,  a  rather  broad  pale  blue  band  over  snout  and  down  to  angle  of  mouth  on  eacli 
side;  soft  <loTsat,  anal,  and  cauilal  pale,  the  latter  with  a  broad  light  brown  bar  on  basal  part;  spinous 
dorsal  dusky,  brownish,  or  black;  vent  black;  pectoral  jet  black  at  base,  then  a  rich  re<l  crescent, 
outer  part  of  fin  blackish- white;  iris  dull  brown;  belly  white. 

Color  in  alcohol,  grayish  brown  above,  becoming  lighter  below;  a  very  ilark  blackisli  brown  band 
passing  through  and  downward  from'  eye,  widening  below  eye  to  lower  base  of  pectoral,  continuing 
backwani  to  vent,  its  width  on  l)ofly  being  from  vent  to  |»oaterior  third  of  anal;  a  small,  narrow, 
similarly  <i)lored  line  extending  from  anterior  jiart  of  eye  to  upper  anterior  base  of  pectoral,  curving 
■lightly  forward;  a  light  narrow  violet  band  extending  over  snout  from  cleft  to  cleft  of  mouth;  the  3 
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narrow  liamls  l>etweoii  ejeeulrmiHt  black,  the  lines  wiging  the  broad  land  on  I'lik-and  the  acHle-anitled 
(lark  bruwii  fpot  on  lamlal  grayieh  blue;  B|iinoni<  dorsal  brown:  suit  ilorHal,  anal,  and  put'turaj  liKht; 
modal  duRky;  liam^  of  peotoral  black.  I)(«cri|>tiuu  based  chiefly  on  No.  0:i'14,  a  eiwciinen  K  Inchef 
loi^,  from  Honolulu. 

We  have  9  examples,  4.K.'>  In  (I  inche»  long,  all  from  Honolulu,  when'  thu  lipeciea  in  common. 
BaUitfi  Trrlangaliu  B1<H'h  ii  Hchiicidrr,  .'i)'BI.  Irhlhjr.,  460,  1N0I,  ladUn  OcMD;  GUnther.  CM..  VIII.  13.\  1X70;  Itay.  Fiaba 

at  nulla.  OKI.  pi.  I'LXXfnT,  n«.  -i.  Vm-.  Sl^indHThnvr.  IivnkK.  Ak.  Win.  Wlen,  tXX.  1900.  AI7  (Rontilulii), 
titditUrrturlut  BIn-ki'r,  Alliu>,  V.  1l>.  pi. "!».  tg.  I,  lMfi.-i,  Eait  tadlei. 

Batitapnt  nrlammlu:  Fiiwlur.  Vtw.  Ac-.  Nul.  ml.  PhlU.  1900,  .114  (Kiiwallaii  IsUiid"!;  Jonklnii.  Bull.  V.  S.  n«h  fkimni., 
XXll.  iva  iKl'PI,  23.  ItKS).  483  iHunjilulul;  flaydtrr.  n[i.  dC.  |Jsn.  IV,  ISOI).  IU4  (Honolulu;  lliak.)  Bh>'.  Hniiraii). 

337-  Baliatapus  aculeatua  (Linnune).     "Ifumnhumu  mitunutu  apua'u."     Plale  LXII. 

Heail  2.75  Ml  length;  depth  2.2;  snout  1.16  in  heail;  eye  7;  int<'rorbital.1,7.'>,  etpuil  loclftt  of  mouth; 
I).  Ill,  24;  A.  22;  first  donul  spine  2.3  in  head,  eijual  to  length  of  jiei'toral;  longi'st  dorxal  ray  ^  in  head, 
Ihim-  of  soft  doival  l.:t  in  heait;  lonf^t  anal  ray  3.5 in  heail,  liapeof  anal  1.5 in  head;  scales  3K,  24  from 
anterior  haw  of  sirinotiH  dorsal  tii  vent. 

Body  oblong,  eumpnwseil;  ilursal  ami  anal  mitlinen  similarly  and  evenly  aivheil;  head  large:  nnoiil 
thick  and  blunt;  month  small,  with  thick  lips;  teeth  rather  long,  incisor-like,  notched,  those  in  lower 
jaw  the  longer,  thone  of  upper  jaw  more  iioti^heil;  eye  small,  high,  [xisterior;  origin  of  Jirxt  donml 
slightly  [Htslerior  to  gill<o)>etiing,  the  Arst  spine  blunt  and  strong,  its  anterior  e<lge  rngose;  soft  dorsal 
and  anal  moderate,  with  rounded  profile;  <-audal  slightly  roundeil;  ventral  spine  movable.  su|>|>orted 
by  a  series  of  slender  sharji  spines;  pectorals  broad,  rounded;  Bcales  eovering  entire  lieail  and  liody, 
those  under  soft  doraal  slightly  enlaiged;  some  osseous  plaUis  behind  gill-oiienitift;  usually  Hj  rows  of 
sharp  reeurve<l  spines  on  caudal  peduncle,  in  some  examples  2  full  rows  and  from  i'to  3  iJhorter 
lm.kfn  rows. 

<li>neral  color  in  life  (taken  from  No.  03455)  yellowish  green  above,  whitish  lielow;  li[is  jiale  yel- 
low; a  narrow  blue  stripe  extending  from  back  of  angle  of  month  over  snout  to  opgiosite  side;  snout 
and  side  of  head  |>ale  greenish  yellow,  becoming  paler  1>elow;  4  bright  bine  lines  across  t')p  of  head 
between  eyei*,  these  separated  by  greenish  Ihies  of  similar  width;  three  namiw  blue  lines  extending 
fnini  eye  downwar<,l  to  lower  anterior  Imse  of  pei'toral,  the  first  aiul  last  somewhat  convex,  the  middle 
one  nejirly  straight,  tlie  space  lietween  first  and  second  yellowish  white,  that  l)et\veen  se<>ond  and 
IhinI  greenish;  an  irregular  clul>-shaped  band  of  orange-yellow  from  base  of  pei'tural  to  snout.  Ihe 
posterior  en<l  somewhat  expanded  and  more  re<ldish,  the  anterior  end  grailually  broadening  and  iiass- 
ing  on  eai'li  siile  into  the  blue  liand  aeniss  nose;  si<le  lielow  spinous  dorsal  pate  yellow,  somen  hat 
diinky  at  Imse  of  spinei<;  back  of  this  an  oblique  broad,  hrick-reil  liar,  then  a  shorter  greenish-yellow 
one  which  is  followct  by  a  broader  bluish-green  bar,  the«e  all  encroaching  u)ion  the  soft  dorsid  and 
extentling  downwanl  and  forward,  merging  into  an  irr^ular  bniad  longitnilinal  dusky  area  on  mldille 
of  side,  from  which  extend  downward  and  backward  5  narrow  cune<l  greenish-yellow  projei-lions, 
separale<l  by  whilish  spaces  of  simitar  width  which  are  encroachments  from  the  general  <»lor  of  the 
venUal  surfnce:  side  of  caudal  {leduncle  with  a  broaij  longitudinal  pale  bluish  Iiand  in  which  are  set 
Ihe  VserieM  of  small  spines;  base  of  caudal  fin  anil  tip  of  peduncle  pale  rosy;  8")ft  fins  all  dirty 
wliTtiiih,  simiewhat  waslieil  with  rosy  and  yellowish;  first  dorsal  spine  <lusky  In  front,  bluish  on  siile: 
membranes  connecting  spines  pale,  with  slight  bluish  wash;  baae  of  [>ecloral  with  :a  narrow  black 
vertical  line. 

Color  in  alcohol,  grayish  with  a  large  rajj^ed-edged  dark  spot  on  side  of  liody,  one  o(  the  long 
edges  cxteniling  to  anal,  broa<lenii^^  around  anal  region;  4  dark  bluish  black  bands.  divi<U!il  by  H 
narrower  brown  ones,  Ix-tween  eyes;  3  narrow  bluish  gray  lines  from  eye  to  l«seof  jwctoral.  theanti-rior 
one  curved  forward  aii<l  exteniling  (roin  front  part  of  -eye  to  li)wer  part  of  jieclorfll  liase,  the  olhiT  2 
are  st>|«rale<l  by  a  ilarkish  bniwn  liand  as  wide  as  eye  and  extending  to  liaseof  pecloml;  a  bluish  gray 
band  over  fronl  of  snout,  ending  just  posterior  t(i  cleft  of  mouth;  the  edges  of  dark  spot  cm  Hdc  edgeil 
with  violet  gray,  these  nearly  filling  the  si>a(;ea  and  giving  the  api>earanco  of  4  orfiltandsei^h-ncling 
from  the  axis  downwanl  to  anal  fin;  a  large  grayish  spot  under  spinous  iloraal,  another  under  anterior 
bslf  of  soft  dorsal,  these  se|>arated  by  an  arm  of  the  <lark  sjHit  on  side;  violet  gray  on  the  anterior 
mrion  covercii  ljy  spines  of  caudal  pednncle:  spinous  don^l  brown;  otiier  fins  pate.  Description 
chiefly  from  No.  0345fi,  a  specimen  S.6  inches  long,  from  Honolulu. 
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Wp  have 6  examples,  8  U)  9.25  in<.-he»  long,  all  from  Ilonolnln,  wlieri'tho  siM^ciesFuratheri'ommon, 
though  It-Mj  M)  than  in  Samoa.     Known  nlito  from  Johnston  iHland. 
Snilriancfitralat  Unmeim.  Sysl.  Nsl..  10th  til..  »a».  175S.;iDdlB:  Blester,  All.  Ii^hthy.,  V,  la).  1S1>M>I.  21H,  flg.  3  (E8«l  Iniifw 

on  all  IkIhihI"):  (IJtnlher,  Cikl.  FMi..  VIII.  £0.  lt(T0{l1e<le  France.  Ji>linnnii.  Zmi^dbiLr.  Mxliiccii,  Amlxiyiui.  <'hlnit. 

niLStyithellea);  Day.  Fishes  ol  Itiilim  890, 1(08,  pl.  cmviii,  Ar.  S:  Bmllh  A  SwHin,  l-nv.  V.  B.  NbL  Miiii.,  V.  l>*tc!, 

138  (Jobniiton  IfIbuH). 
RotMi-foniiUiw'KiMLnwon.Vo)-.  Coqullle,  tl.  lis,  lH30.pl.  x.tig.J.  Bonbani, 
Bn/MranmuliuCiivlin',  Rjgne.  Anlm.,  llliul..  pi.  rxii.  Hk.  2. 1M6.  Indian  Seu. 
Balulit  ririaluM  Urhiuw,  Sym.  Nat.  Ed,  Uiuy,  32, 1H.M,  American  Siai. 
Ai/MapiM  cH-Mrfli(N>,  JciKlan  A  Friwlur.  ITop.  !■,  S.  Sal.  Mti»..  XXV  (!^|H.  17. 19(l.'l,  «*  (Safa,  Japan;:  Hiiy.ler.  Bull.  (',  s;, 

I'lnli  Cumm..  XXII.  IVU!  Uan,  19, 1¥»).  KM  |Hnnoliilii|. 

Ganai  ItB. .  CAJITKIDBBHIB  Iwainion. 
Thix genus  •lificrs  from  Bui iflf"  i-hiftty  in  liaving  the  (till-npenipi.'s  Knrroim'lpil  hy  onlinary  Hoalei'. 
there  being  no  ilevi'lopeii  lK>ny  h('u1j>!I  behind  them.  B<Hly  mneh  mon>  eluii;^te  Ihaii  hi  l{iilii4eii;  ilor>«l 
spines  :{;  tiomal  anil  anal  elevateil  in  front;  oaiidal  with  iti>  angles  acute;  wales  miHlerate,  not  very 
rough;  MfalfiM  of  raiiiial  iiechincle  utiarme.1,  or  with  a  median  spine;  nheeb  uonipietely  nealed;  a  nake'l 
grriove  liefcire  eye.     W|)ei'ie«  inhabiting  Imlh  Inilies. 


UK.  Doraal  in.  SB;  wale«44;  •■olnr  uniform  brownlnh  aboTe,  sldwBlilnMiKHi.lrti'n unrnWdn,  p.«.'> 

338.  Oauthidermii  sngnlosuB  (Quoy  &  <  iiiimanl). 

D.  III.  26;  A.  24";  ucaliw  5.5  or  66. 

Tail  u'illiout  spines  or  tuliereles;  wnlee  very  conspicuously  granulakil  an<l  provided  witli  a  l9rg<>r 
prii-kle  at  the  Imw,  wliirh  w  jirominent  in  young  examples,  but  cliraptiears  more  or  lt>aH  nitli  agf. 
Kniin  31  ti>  rw  ni»U>s  in  a  trauwverse  series  running  from  the  origin  .if  the  dorsal  tin  to  tlie  vent:  no 
eiilargiil  walea  iK'hind  the  gill-opening;  anterior  [wrts  of  the  dorsal  and  aiml  fins  mtic^h  elevated,  more 
Hii  ill  thesdtdt  than  in  young  examples;  caudal  subt  rum-ate;  ventral  xpine  short,  HomeH'hat  ankyloseil 
with  the  ))elvie  Imiie. 

(!<ilor  bniwii,  with  round  or  ovate  whitish  spots,  in  youn^  examples  tliepe  !<]Kits  more  iiiiliKtiii<-t 
and  mixeil  with  darker  sjiota  of  the  same  size,  and  [mre  white  diitf;  wiitietimes  uniform  hriiun  or 
uniform  deep  blaeli  ((iiinther).     (Detu'ription  of  Qinl)i'vlrT_m'»  rulnmhiliai,  valUti" IMixl.i  iiiiicii/'itii»" ). 

The  only  rti-ord  of  OmlliiiUrmw  frum  the  Hawuian  Jslaiuls  is  that  of  Qnoy  and  Gainiard.  who 
dewrilieil  una  new  siMi-ies,  Hati^r''  miipdtuaut.     The  following  iria  translation  of  theinletrription: 

"Bulistes,  Willi  black  iKKly;  blunt  snout;  short  sharp  antrorse  donal  npine;  dorsal  and  anal  tins 
triangular;  caudal  short,  ronnded. 

"L'-D.  2.H;|>.  ir>;  A.  20;O..I2. 

"Tlie  fonn  of  thlK  lialistes  is  sul>ovoid;  its  forehead  Is  broail,  with  a  small  keel  in  the  middle;  its 
anoiit  niiinded;  ilHteelhareinciwir-likeand  poiiiteil;  the  mouth  and  tlie  eye  are  small.  It  in  nomewhat 
behind  the  latter  that  the  xhort  and  strong  spine  of  the  first  dorsal  risev,  whieb  pre.'ients  in  front  tliree 
linra  of  spinee. 

"The  dorsal  and  anal  fins  are  devated,  triangular,  obtuse,  directe<l  liackwaril,  and  one  is  nearly 
a«  large  as  the  other;  however,  the  lirct  haw  twenty-three  rays  and  the  swimd  has  only  twenty;  the 
lolie  of  tlie  tail  is  f|Uadriiateral  anil  the  fin  r.iunde<l;  the  iiecttiralH  very  small,  directisl  upwari.1,  are 
comjioseil  of  fifteen  rays.  The  boily  is  blai^k  and  coverml  with  Binall  scatt^riil  prickles,  with  a  trian- 
gular base  ami  lient  l>ackwar<l. 

"The  length  of  thin  fish  is :!  inches;  its  depth  20  lines,  and  its  thickness  6.     It  iniiubitK  the  waters 
of  the  Sandwich  lalanilB."     It  is  perhaps  different  from  *'.  niluiiiliiliiM  of  the  East  Indies  and  ('.  iniirii- 
hiluK  of  the  West  I  ndes. 
LalitlaaHiiubmu  (tuoy  .1:  (JHlmaril.  Viiy.  l'mnlp,Zn<>l.,  210.  1K34,  Sandwich  lalanda. 

339.  Oanthidermia  aureolua  (Richardson). 

,    Dorsal  iii,  2S;  anal  2H:  lateral   line  44;  tail  without  spines  <ir  tul)ercles,  but  with  indistinct  raised 

lines  along  the  series  of  scales;  no  enlarv(-<1  wales  ln-liind  Ihe  gill-o[ieiiiiig;  dorsal  and  anal  Ikis  not 

elevated,  caudal  truncated;  ventral  i-pinenot  movable,  sluirt.     ITniform  bniwnisli  »ls)ve,  sidi-s  nhiuing 

golden;  fine  witbout  color.    Dorsal  s[>ine  of  young  examples  (1  inch)  with  recurved  spinelets, 
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The  only  reeonl  of  the  occurrence  of  this  epeciea  within  our  limilii  Is  that  ^iven  ciy  Rteintischner. 
Its  relation  to  other  nominal  H[>eries  of  the  >cenag  ia  aoinewhst  u 
Balitlci'MTcAia  RichanlHiii.  Voy.  Rulphur.  IZC.  i>].  M.  flgs.  I  and  2.  INU, 
BaUUet  lLi«nu)  nnmifu),  Stelndachner.  Denka.  At,  Wi»i.  Wlcn,  LXX.  1 

Oaaoi  IBT.  ZARTUlCUTHya  KftHp. 

Body  ohloHKi  covered  with  inoderate-eiKed  anioothieh  Bcalee,  those  on  poeterior  part  of  body 
iiaially  with  hiunt  koela;  no  enlarged  ecntes  behind  gill -opening;  no  lateral  line,  or  only  a  traei'at 
the  shoulder;  a  Rroove  tefore  the  eye;  3  to  5  narrow  grooves  on  the  check;  caudal  peiiunrle  ileeper 
Ihan  broad;  dorsal  Kpinee  2,  comparatively  small;  soft  <)oraal  and  anal  ino(lerat«ly  elevated,  the  tijie 
acute;  rauilal  lunate;  mouth  small,  placed  high,  the  t«eth  an  in  Baiitter;  lower  jaw  much  projecting; 
ventral  flars  undevelopeil,  immovable,  and  scaled  over.  Chiefly  American;  alliwl  Ut  Oinlhi'lertiiii', 
hut  differinj;  in  several  respects,  especially  in  the  grooved  cheeks,  projecting  chin,  ami  fewer  dorsal 

XanthirliUipf  (twnup)  KlPhHrclxm.  Enryolnpoilla  Brllannln.  Ril.  XII.  S13. 18Se  («ir<uHi-<ctu). 

340.    Xanthichthyalineopimctattu  (Hollanl).     Fig.  1K2. 

Head  3.6  in  length;  depth  2.5;  eye  4.75  in  heail;  snout  2;  interorbjtal  3;  D.  ii-i,  28;  A.  i,  27; 
scales  37,  23  from  anal  to  origin  of  spinous  dorsal;  first  dorsal  spine  2  in  head,  wiual  to  snout;  third 
dorsal  ray  longest,  1.0  in  head,  e<jiial  to  longest  caudal  ray,  last  caudal  ray  shortest,  4.5  in  longest;  thin) 
anal  my  l.tf  in  head,  2  iu  soft  dorsal  base;  last  anal  ray  shortest,  4.5  in  longest;  pectoral  2.3  in  beail. 


Fia,  la2.—Xanthicliiliyttinatpunclatui  IHoIlard). 

Body  oblong,  compressed,  blunter  anteriorly;  <lorsal  and  venttol  outline  similarly  curved;  head 
compressed,  deep,  blunt;  eye  small,  high,  posterior;  snout  blunt,  deep,  al>out  half  of  head;  mouth 
small,  terminal,  high,  its  width  equal  to  eye;  jaws  unequal,  the  lower,  l)elow  the  lip,  produced,  making 
the  ell  in  prominent;  t«eth  pale  brownish,  notehed,  incisor-like;*  the  2  front  lower  teeth  not  so  gn>ally 
nolche<l  as  the  next  2,  the  anterior  edge  of  the  latter  being  proilace<l,  making  this  iiartcanine-like:ui>per 
teeth  not  so  greatly  notched,  smaller,  and  shutting  outside  lower  teeth;  groove  in  front  of- eye  al>i>ut 
eijual  to  eye;  the  5  grooves  on  cheek  are  l>elow  eye,  extending  from  near  angle  of  mouth  and  Ik'Iow, 
Itackward  to  gill-opening  and  base  of  pectoral;  scales  comparatively  lan^,  largest  on  middle  portion  of 
iKxIy,  tho»«  fnim  pectoral  region  running  downward  and  backward  and  not  aa  those  on  boily;  a  slight 
tubercle  on  center  of  scales  on  jwisterior  portion  of  side,  forming  low  linee  or  ridges  on  median  part  of 
acaleK;  gill-opening  surrounded  by  small  scales,  no  large  plates;  origin  of  spinous  dorsal  over  gill- 
o|>eniiu!.  hrst  spine  short,  stout,  wedge-shaped,  roughly  rugose  anteriorly,  top  incisor-like,  sometimes 
saw-like;  second  spine  about  half  first;  soft  dorsal  and  anal  concave,  the  rays  shortening  poet«riorly 
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evenly  and  ^rsdaally  irom  about  the  t«nth;  candal  lunat«:  proliiral  pliort,  broail,  nlitchtly  fall's!^, 
almost  rouniJeii;  ventral  apine  short,  blunt,  slightly  movable. 

Color  in  alpohol,  (jrayish  olivaceous,  lighter  below,  head  darker,  the  center  of  each  scale  darker, 
making  weak  brownish  gray  lines  on  sides;  the  edges  of  the  scaler  are  also  brown,  malting  narrow 
oblique  lines,  upwani  an<l  forward  and  upward  and  backwaril  over  body;  grooves  on  head  brown; 
spinous  dorsal  brown,  its  membrane  lighter;  soft  dorsal,  anal,  and  pectoral  pale;  caudal  dusky 
yellowish,  its  margin,  for  about  width  of  pupil,  white;  »'aly  \taf«  of  soft  dorsal,  anal,  and  hellj'  to 
ventral  spine,  dark  brown. 

The  above  description  from  No.  05411,  a  specimen  8.2<')  inches  long.  We  havf  other  examples. 
No.  0S412,  5  inches  long.  No.  05413,  7.75  inches  long.  No.  OiWT,  7.^  inrhef  Icmg,  from  Honolulu,  and 
No.  0;!723,  8  inches  long,  from  Hilo. 

The  species  18  rare.    Wecannotdistinguishoursiwcimensfromothers  taken  off  the  coast  irf  Mexico. 

BalUHfii  llnfo-puHfliUiu  Hollard,  Ann.  HcI.NhL  (41h  «er.|.  I.  IS.U  6I>.  ReuniDn  Iiland. 

Batiitft  Hirnlo  Jordan  t  Uilbert,  Pror.  L',  S.  Nal.  Uiut  1W1,  2»,  Clarion  laland,  RcvlUagigedo  Group.    (Typf,  No,  OSKJ 

V.  S,  N.  M..  Coll.  Lleul.  H.  E.  Nlohcils.) 
Xanllu'fhllii/»  nenln,  Jordan  &  ETemiMnn,  Fi^tits  North  and  Mid.  Atner.,  II,  ITlo.  IHOK. 

a«iiDi  IBB.  HEIJCHTHTS  Bmiuton. 

This  genus  diflers  from  Balvite»  chiefly  in  the  presenw  of  a  series  of  even,  wliite.  Incisor-like  teeth, 
instead  of  the  im^ilar  incisors  of  BiiMet.  The  tail  is  unarmed  cr  the  scales  only  slightly  keeled;  a 
groove  ia  present  before  tile  eye  Itelow  the  nostrils,  an^l  the  cheeks  are  wholly  scaled.  The  vertiial 
fins  are  angulated,  but  not  produced  in  filaments;  ventral  flap  small,  immovable,  and  coverei)  with 
rough  scales.     Tropical  seas. 

Mflirklhyii^viunaon,  rliti«.  Anlm.,  Il,%:5,  VHSHnapens,  Blocli:  not  of  IJainL'iinl. 
.«f(nnicW6f»  OUtitlier,  Cat.,  VIII.  227. 1870;  correctud  »p«lllng. 

341.  Heliclitliya  radnla  (Solander),     " llvmuhnmu  rMf."     Plate  LXIV, 

Head  ;f.75  in  length;  depth  '2;  eye  5.25  in  head;  snout  1.65;  D.  Ui,  :«;  A.  2«;  interorbital  2.6; 
first  dorsal  si)ine  1.75;  longest  dorsal  ray  1.3;  longest  anal  ray  1.5;  depth  caudal  pedimcle  3;  i)ectorai 
2;  Hcales  5:1,  33  from  vent  to  anterior  base  of  spinous  dorsal. 

B<Hly  oblong,  more  bluntly  shaped  anteriorly  than  posteriorly;  head  short,  deep;  eye  small. 
posterior,  high;  snout  blunt;  niouth  small;  lower  jaw  slightly  produced;  8  teeth  in  each  jaw,  the  2 
anterior  < in es  of  each  jaw  broad  truncate,  incisors  without  notch,  the  other  teeth  in  lower  jaw  notched; 
posterior  tJwth  of  upper  jaw  tninrate;  other  2  lateral  (eeth  but  slightly  notclied;  anterior  t«eth  even, 
not  not<'hed;  teeth  of  lower  jaw  with  a  strong  horizontal  Iwckward  process;  origi'n  of  spinous  dorsal 
over  gill-opening;  first  dorsal  apine  strong,  blunt,  and  lieavy,  its  front  rugose;  second  spine  very 
slender,  about  two-thinls  of  first;  last  spine  very  short  and  blunt,  its  tip  just  even  with  edge  of  groove, 
easily  overlooked;  in  the  small  examples  it  is  quit«  evident,  in  laige  examples  it  is  blunt  an<l  not  so 
evident  ( E>M:tor  Gilbert  evidently  bad  a  large  example  and  thought  there  were  but  2  spines,  hence 
called  it  liifjiinonfu,  a  new  species);  the  fourth  dorsal  and  anal  rays  the  longest,  then  uniformly  short- 
ening iHKiteriorly,  the  last  one-third  length  of  longest;  camlal  fin  slightly  convex,  almost  truncate,  the 
tips  produced  for  a  distance  enual  to  orbit;  in  the  young  the  I'audal  is  i«uvex,  no  tips  evident;  ventral 
spine  short,  slightly  movable;  pectoral  short,  broad,  an<l  roundeil;  body  nearly  uniformly  scale<l, 
scales  around  mouth,  eye,  pector&l  and  ventral  r^ions,  and  cauilal  i)eduncle  smaller;  osseous  plates 
lH>hind  glll-opeiiing;  rough  median  spinous'crests  on  8  or  9  rows  of  scales  on  posterior  portion  of  1>ody. 

Color  in  life,  unifonnly  black,  with  slight  show  of  bluish;  a  very  distinct,  conspicuous,  narrow 
linc  of  light  blue  running  longitudinally  on  bases  of  dorsal  and  anal.  Another  specimen,  wh«i  taken 
alive,  was  light  green,  with  golden  longitudinal  narrow  bands  along  spines  of  scales;  stripe  along  base 
of  dorsal  and  anal  light  blue;  the  whole  fish  turning  black  when  dead. 

Color  in  alcohol,  bluish  black,  the  fins  darker;  a  narrow  white  longitudinal  stri|>e  at  liase  of  dorsal 
and  anal;  a  narrow  white  line  within  arch  of  candal  alKiut  half  tliameter  of  eye  front  its  edge,  this  line 
not  evident  In  the  young. 

F.C.B.IWS— 27 
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Th«  above  dt-Hcriptioii  baAe<l  chiefly  upon  No.  0>'i^2-'>,  a  ppecimen  U  inrhes  long,  from  Honolulu, 
where  it  if  rominon.  The  i<|>ti-i[iii'iis  fnini  tlie  offshore  inlands  of  Mexico,  calle<l  Mrlirhthi/n  hixjiiiuiW, 
seetn  U>  be  t)ie  same. 

We  have  II  exanipten,  4,75  l<>  ^^.7'^  in<'bee  long,  all  from  Honolulu.    Keconleil  ali*o/rom  Johnjton 

AofMM  raitula  K'llaiKlcr  in  Rk'li«nlw>ii.  V«)-.  K.  M.  ».  Snmarasg.  Flnhus.  21. 1H4K,  na  loulity. 

SlfHrMJiyi  rinjinu  Blt'cker.  AUai',  V,  108,  pi.  2W.  Hk.  2,  IXGS;  Eut  ladju,  nnl  nf  Unntcuii. 

itaftftnAanfm.  onnther,  Cat..  VIII,  327,  IKTO:  Hlrwb'.Bull.  I'.  K.  NhI.  Muk..  Ni>.  T,  W,  IhTT  (Hnnolulu).  ncU  c.(  l.ac«pMe  nor 

ofKbMi;  Smlth&Nwiiin.rnH'.r.S.  Nat.  Miu>..v,  1042. 140  iJcihnHlnnialand). 
BalUtntHfUinieMhytt  latHira,  StflniUchntT.  Drnkfi.  Ak.  Wiw.  WIen.  LXX.  1300.  617  (Honolulu  and  Lajsan). 
BalM-'tfPnrnbaliHn)  riuflriii.  Si('inilH<'hn(T.  I>cnk>'.  Ak.  Wiw.  WRn.  LXX.  1900.  .'ilT  (IjiyHsn  iHland). 
MclirHHiutbi-piHotniUithflt.  IToc.  r.  N.  Nat.  Miix.  IMW.  l^.'!,  aaHon  anil  Secorrslilandii. 
Mtllehllini  tadula.  Ji-nkin*,  Bull.  1'.  S.  Fiiih  rumm..  XXII.  IMKl  (Sepl.  'a.  IVOSi,  iN3  IHonohilu);  Snyder, op.  cit.  (Jan.  lu,  I'M). 

KM  (Hawaiian  iKlanciN). 

Family  LXXVII.  HOSACANTHID^. 

Bully  much  comprewieil,  I'overeil  with  very  fimall  rough  scales,  forming  aroi^h  or  velvety  covering; 
malex  sometimes  with  spines  on  the  cauilal  |>eiliincle,  thene  either  rciliust  or  needle-like.  I'pjier  jaw 
with  a  double  series  of  inciwir-like  teeth,  6  in  the  outer  and  4  in  the  inner  series;  lower  jaw  with  6 
Mniilar  teeth  in  a  single  serieit;  first  ilonal  with  a  single  strong  spine  and  generally  a  mdimentary  one 
liebinclit;  Becon<l  dorsal  long,  ximiUr  to  anal;  ventral  Dns  reduced  to  a  fingle  osseous,  Bxed  or  movable, 
small  appendage  at  the  end  of  the  long  jielvii;  bone,  this  appendage  often  rudimentary  or  entirely 
al>8ent;  no  harbel;  vertehm-  7  i  II  to  14  =  18  to  21.  Herbivorous  shore  fishes  of  the  warm  seas  closely 
allieil  til  (be  Balixlula;  differing  chiefly  in  having  the  first  dorsal  represenletl  by  a  single  spine,  t>ehind 
which  is  sometimes  a  rudiment;  afalef  small,  Hpini genius,  the  skin  mostly  rough  velvety.  The  species 
are  mostly  small  in  eize  and  are  not  useil  (or  fooil,  having  little  flefh  an<t  that  of  a  billerixb  taste. 

a.  Pubic  boue  wllhannall  HplDpal  Itxi'iiil:  Kll]-"[M^liit['<l>ni'Ir  nearly  vertiral:  iiimeland  anal  moderate,  rarb  with  fewvr 
than  40  nyr. 

b.  Ventral  Bplni^  I inmovabli^  dorsul  aplnu  barbed  iir  not VanOurina.  p.  4 IK 

bh.  Ventral  cplnu  movable:  domal  Kpincanneil  wllh  HlronKretnunebarbH.  uxually  In  iHeriex. 
r.  Ventral  Hafi  nnly  modemtely  developed,  not  rewhliiB  beyond  pehip  spine;  no  wplne*  on  psudal  peduncle. 

Rtrphanoit^if,  p.  4-X 
on.  Pubic  bone  without  spine  at  ItHend;  Klll^openinm  long,  oblique:  doml  and  anal  long,  each  of  40  or  more  ra)'!>. 

d.  Cauilal  fln  elonftale.  the  miBleH  rciiinded:  upper  pronie of  nnoul  enneave;  coloration  not  unilorm.., Onbrrtia,  p.  tii 
(M.  Caudal  fln  abort,  nublruneaU-,  anterior  pnrflleconvei , -4Iu(fru.  p.  ra 

Oaaoi  189.  CAHTHSSINBS  Bwunun. 

This  genns  differs  from  Moiinitiiithiui  chiefly  in  having  the  vental  spine  immovably  an kylosed  tc 
the  peh'is.     The  barbs  on  the  doinal  spine,  if  distinct,  are  usually  in  i  series;  vertebne  19  or  20.     In 
the  genus  Ctiiillterhieg  the  gra<tation  is  perfect  frotn  those  B|>ecies  without  barbs  ( Gin/AeririM)  to  thoi^ 
with  4  equidistant  series  of  strong  bariM  {l''nulomoitiii'(inlh\ui). 
Canlhrriart  IjwainBon.  Nat.  Biet.  FlaheH.  etc..  II.  327,  1X39  {niaalut'.miKiivMiSratii). 
l-vaiiumoHararahut  Sleeker.  Allan.  V.  134.  tab.  22S,  Hj;.  2.  1H6&  (inncrHrw). 
/.ivsonotntKAuK  Bleeker.  Ned.  Tydskr.  DIerk..  Ill,  It  IMil  (ponfo/iii 
Ciirtthorhtititf  Qilh  corrected  spelling. 

a.  D- 1-^;  A.  W;  no  white ftpola.. ......... .. H7H<iicii-Ajenna.  p.  41h 

on.  D.  11-3H:  A.  XI:  body  everywhere  wllh  ronnd  whIU  npi  Ih  albojmnctalat.  p.  42u 

343.  CanthermeaBandnlchieiisis  (Quoy  AGaimanl).     '■O'Hilfpa;"  "Ohua."     Fig.  183. 

Head  3.3;  depth  1,9;  eye  4.4;  snout  1.1    inleroriiilal  1  6fl;  1).  i-36;  A.  30;  P.  14. 

Body  oblong,  moderately  elevated;  snout  long  mouth  low,  below  axis  of  Imdy;  anterior  profile 
rising  in  a  slightly  concave  line  lo  domal  spine  a  tittle  convex  in  front  of  eye;  from  dorsal  spine  to 
caudal  peduncle'the  dorsal  outline  is  in  a  long  low  cur\e  ventral  outline  slightly  convex  from  tip  of 
snout  to  iwlvie  plate,  thence  in  a  straight  line  to  origin  of  anal  fin;  liase  of  anal  gently  and  evenly 
rounded;  upper  jaw  with  an  outer  series  of  8  strong  close-set  incisors,  the  6  anterior  ones  rather 
pointed,  the  lateral  one  on  each  siile  much  broader,  lower  jaw  with  a  single  series  of  6  similar  teeth 
fitting  inside  Ibe  upper  in  the  closed  mouth;  teeth  white,  the  tips  brownish;  lips  thin;  eye  high  np, 
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the  JDterorbital  spaw  BtroDijIy  convex;  noetrilB  in  a  roiiniled  ntiallow  pit;  gill-flit  slightly  oblique 
upward  ami  Ijackward,  its  lower  t-ml  in  frcint  if  uii|»T  liaw  of  [lecloml,  ilfl  length  1.5  tiiniw  iliHmi'ter 
of  orbit. 

Bo<1y  uniformly  rough  sanilpapery,  2  rowB  eat'h  of  2  short,  recurved  apiiiei^  on  fauilal  peduncle  in 
uiftles,  none  in  females.  l)or!<al  spine  long,  slender  and  Hoiiiewliat  ron^shened,  it«  iiiKertion  slightly 
anterior  to  middle  of  orbit,  its  length  1.2  in  heail;  durnal  groove  deep  anlrriorly  or  sliallow  posteriorly, 
not  quite  reaching  soft  dorsul;  distance  l>etween  origin  of  soft  dontal  and  jxisterior  hiuie  of  dorsal  spint; 
slightly  greater  than  snout  to  eye;  anterior  dorsal  rays  somewhat  eievattil,  their  length  a  little  more 
than  halt  h<«d;  anal  similar  to  soft  dorsal,  the  rays  about  equally  long;  caudal  when  spread  stightly 
convex;  pectoral  short,  its  e<)ges  nearly  [larallel,  it»  length  2,:l  in  head;  [lelvic  fpiiie  nhort,  xtiff,  not 
movable. 

Color  in  life,  but  somewhat  fsdetl  (No.  03.102),  uniform  rich  brownish  black;  jaws  whitish;  dorsal 
Bpine  olive-brown;  soft  dorsal  with  the  rays  rich  orange,  the  memhraneH  iiale;  caudal  with  meinliranes 
pale,  Hesh  color,  the  rays  brownish  black,  tippeil  with  retldixh  orange;  anal  like  soft  dorsal;  pectoral 
with  the  membranes  colorle:^,  the  rays  rich  orange;  iris  ilirty  grt^iiisb. 


Color  in  spirits  variable,  but  usually  a  dull  satiny  brown,  nitifonn  over  head  and  IkmIv;  ilorsal 
spine  diisky;  the  series  of  scalra  sheathing  the  liases  of  ilorsal  and  aiuil  abruptly  brownish  black;  the 
fins  yellowish  white;  candal  dusky  brown;  pei-toral  yellowish  white,  the  liaso  dark  brown;  siile  of 
boily  aud  heail  sometimes  with  stuttered  Hnall  round  black  s|S)tH,  these  showing  on  only  one  (No. 
05418)  of  our  Rpecimens. 

This  species  i^  represented  iu  our  collection  by  14  p))ecimens,  I  from  Iliio,  the  others  from  Hono- 
lulu; of  the  latter  ft  were  I'oliected  by  Doctor  Jenkins  and  4  by  Doctor  VVoixl.  Other  exaniples  were 
obtained  by  the  ADitarnM  at  Honolulu  and  at  Puako  Bay,  Hawaii.  Also  re<-onled  from  Kocorro  Island. 
Baliilf' tatulicitliimlt  Quoy  JiGalmnrd,  Voy.  I'L'ranie.  Zool..  214,  IfU,  Sandwich  Iilaada. 

CoHlIiertiifV  nofulru  Hwainson.  Nnl.  Hlol.  Claw.  Fli-hvs.  II,  32T,  IMU:  Mitwtlliilu  [or  tt.  lamlulrlilnUi-  daoy  i  r.aimnni, 
M<maaaUlim  pnrdatit  Kilopell.  N.  W.  Fiiwli.,  .^7.  pi.  lA.  Hk.  »,  IWA;  UHiithor,  Cat.,  Vlll,  'H/O.  IHTD,  in  pari;  Steinriachnvr, 

DenkM.  Alt.  Wlta.  Wien.,  LXX.  -'>1T  (Hniioliilu). 
(ttitfAmnfuramto-JoniaiiAMrtiroBcir  in  Jordan*  i^vvTOiann,  Flstirx  North  hihI  Hii.  Amcr..  II.  i;i3,  1»9S,  rlarioii  I-I«nil, 

by  error;  Sdcotto  laland  mcnnl  (lype,  Nn.  1I9M,  RUllloci)  I'lllr.  MUK.  V.M.  K,  1:.  itriiivnni):  Jordan  &  KMK^n, 

VXpl.  V.  S.  FJxh  rnmin..  XXIV.  ISIH  (IsM),  '^1.  PI.  (..  Socorro  lalaod. 
CauUitrinet  taa<lTirki.ii»it,  Fc.wliT,  Pmc.  *!■.  Kal.  Sol.  PhlU.  ISOO,  SU  iSHildwicli  iBlalHls):  ,lenkln!>.  Bull.  I'.  S,  Fish  (»nim., 

XXII.  19l»  (Sept.  33,1903),  WKHooOlulu):  Snyder,  op.  cil.  (Jan.  1>,  IWM),  KM  IHunoIulu;  puako  Hay,  Hawaii). 
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347.  C(mth«riii«a  albopunctatua  (Seale). 

Head  3  ill  k-nRlh;  D.  ii-3H;  A.  Xi;  P.  15;  eye  ."j  in  head;  snout  1.2,  its  profile  concave. 

Firtit  doreal  Ki>ine  Ioiik  and  Htrong,  about  equal  to  enout,  with  4  rowFi  of  email  liarbe  directed  down, 
insertion  of  spine  directly  over  anterior  half  of  eye;  uneven  ciittin)^  iiiciiKirH  in  each  jaw;  a  single  row 
nf  it  on  each  side  of  lotver  jaw;  an  additional  row  of  small  inner  ti'elh  in  opper  jaw;  caudal  pedun<-ie 
with  4  short  round  spines  on  each  side;  skin  without  dieiiuet  Btalt*,  hut  everywhere  rough  with  a 
velvety  feeling  to  the  touch;  caudal  roundeil,  ils  longest  ray  I.TS  in  head;  ventral  spine  coal esceil  to 
the  pelvic  bone,  the  luetnbrane  rather  well  developed,  exten<ting  slightly  beyond  the  tipine;  dorsal 
and  anal  rays  of  about  equal  length;  base  of  the  anal  1.2  in  base  of  don<at;  pectorals  short,  2.5  in  head, 

tlolor  light  gray,  with  slight  silvery  gloss,  everywhere  covered  with  scattered  round,  white  sjurts 
aliout  size  of  pupil;  on  lower  half  of  body  a  small  nuinl)er  of  scattered  black  dott^,  smaller  than  the 
while dot«;  dorsal  and  anal  with  the  Iwsat  fourth  black,  the  remaining  yellowish  white;  cauilal  dusky; 
iris  while.     Honolulu  (Seale);  also  recorded  from  Tahiti. 
M.™«™((Ai«un«pHnr/n/i«.Si.*le.  (hf.  IMpeM  Blxliop  Mu».,  I,  So,  <.  J3,  fi»r,  (1, 1901,  Honolulu  (lyif,  no.  «ii7,  B.  I',  B.  M.), 

OeBm  190.  BTSFEAHOLEFIB  Oill. 

This  genus  differs  from  Monanmllin'  in  having  the  ventral  flap,  even  in  the  adult,  only  moderately 
ilevelojieil,  not  rea<'hiiig  beyond  |>elvic  spine,  and  in  having  no  recurved  spines  on  caudal  peiluncle. 

sirjilmnnlrpi' ''-W.  Pr^.  *P.  Nal-  f'*'!.  I'li'la,  1*11.  7B  (irli/iT). 
1.  NnenlaFK^  nrliu^'in  ciiiidiil  pvt<ii>i<-lc:  IwdyHii'l  heiii  ii<>t  while  sputltil. 
b.  Bixly  with  minute  liiii  distlnrl  spin ul Kermis  realen:  doi»L  rays  38;  anal  34;  tmdy  i-olot  yeLlow  or  oUvp  «Hli  dark  hnra 

on  tieidand  ppothon  body - -niiUittmmf.  p,  A'JH 

lib.  Duly  prickly,  witliniit  illKtliicI  h'h]i-«:  ilonuil  myn  3t>:  anal  3«;  Imdy  <*ol<>r  Kllvery,  pluiidi-d.  wllhoiil  npots  cxi'ppllng  a 
row  of  3  (mm  behind  eyi?  diiwiiward  toward  bHM.'of  ihoctoml ,..,.,. ..,,.......,..,..... jfn'rrr,  p,  i'2i 

346.  StepbanolepU  apilosoinus  (Lay  &  Bennett).     "(WW  iiuiu-i."     Plate  LXV, 

Head  3,4  in  length;  depth  2,1:  eye  :i.7  in  hi'ail;  snout  1.3;  interorbital  :t.:t;  height  ol  spine  over 
eye  opiai  lo  snout;  D.  :IH;  A.  34. 

Boil)'  oblong,  ileep.  strongly  compressed,  covereil  with  minute  scales,  the  posterior  edge  of  each 
scale  with  I  to  3  little  spines,  the  center  one  the  largest,  these  spines  lai^r  posti^riorly  over  the 
peduncle,  forming  a  cardiform  patch,  all  hooked  forward;  month  very  small,  teeth  incisor-like,  hroailert 
in  the  sides  of  the  jaws;  outline  of  head,  from  snout  to  dorsal  spine,  slightly  concave;  <lorsa1  spine 
rough  anteriorly,  ite  posterior  edges  each  armed  with  a  row  of  rather  long  retrorse  barbs  or  spines; 
ventral  spine  small,  movable,  armed  similarly  to  dorsal;  caudal  rounded. 

Color  in  life  (No.  03499,  taken  at  llilo).  ground-<i)lor  of  body  yellow;  black  spots  of  various  sizes 
and  shapes  closely  set  in  irregular  roue  on  tail  and  back,  those  on  belly  being  more  sparse;  najie  ami 
Imse  of  dorsal  <lark  brown;  a  iiale  patch  about  size  of  suborbital  space  over  the  abdominal  cavity,  the 
black  HiMilfl  in  thin  patch  l>eing  paler  than  those  on  the  yellow  ground,  this  white  ]>at*'h  proliabiy 
a)>sent  in  inoft  living  examptee;  interorbital  and  sul>orbital  regions  dark  yellowish -brown,  with  black 
streaks  running  obliipiely  from  ridgi^  to  iH-ctoral  region;  armed  dort^l  spine  orange-yellow,  pnrplish- 
black  S|M>ts  on  the  membrane;  ridgeof  snout  very  dark,  obscuring  all  marks  if  there  were  any;  li|>s  flesh 
or  pale  pinkish  <Mlor;  a  yellow  streak  with  bright  purple  si>ots  running  along  the  median  line  of  throat 
to  ventral  spine;  from  the  ventral  spine  to  vent  a  bright  yellow  line  on  the  edge  of  ke<'!,  and  2  bright 
bluish-pur]>le  lines  running  along  with  the  yellow  one;  space  between  2  latter  lines  jnle  black;  ventral 
s|iine  yellow  with  purple  spots;  !^ft  dorsal  yellow,  with  10  or  11  pale  purple  harsof  eipial  wi<lth 
running  longituilinally  throughout  entire  length  of  fin;  caudal  tin  bright  yellow,  the  proximal  half 
with  black  si>ots  in  rows,  thet^>  siHif  becoming  oblong  as  they  sjiread  toward  the  end,  and  forming 
more  ilistinct  rows,  gnuliially  fading  into  bright  orange,  and  filling  up  the  yellow  ground  color, 
imjiarting  lo  the  entire  lin  a  bright  orange  aspect;  rays  yellow  nt  base,  merging  into  orange  near  tlie 
end;  a  blai'k  bnr  near  tip  of  tin,  a  thin  purple  stresk  running  through  the  black  bar  nelir  iitt  outer 
margin;  a  bright  yellow  streak  along  tip  of  fin;  anal  same  as  soft  ilorsal. 


,GoogIe 


,GoogIe 


,GoogIe 


Flt^HEH   01^   HAWAIIAN   ISLANDS.  421 

Another  apecimen  had  the  followin);  coliiration  in  life:  Head  and  belly  pearly  lilue,  nhailing  into 
light  brHsay,  the  color  of  other  parts  of  the  hoily;  head  aiid  IxhK*  ulth  lineti  and  hi)oIb  of  browniflh 
black;  membrane  of  dorsal  deep  orange  with  brownish  btat-k  HpotH,  the  Hpinc  bluish;  doraal  and  anal 
lianded  with  lemon  and  i>early  blue;  eaudal  deep  orange,  narrowly  bordered  with  ietnon ;  a  f  ubierminal 
ban<l  of  black;  tin  spotted  with  black;  iris  brassy;  l«oth  orange. 

An  example  from  llilo,  when  fnwh,  was  njottled  olive^n-en  with  traces  of  lighter  borinontnl  light 
olive  Htreake,  about  5  in  numlicr;  fins  soiltil  olive;  candal  with  2  blackish  liars;  iris  g<ilden  yellow; 
jaws  fiesh-coior. 

(ieneral  color  in  alcohol,  brownish  olivaoeou^',  darker  above;  body  covere<l  with  small  spots  us 
large  as  pupil  and  smaller,- arranged  in  about  14  or  15  irregular  lengthwise  series;  over  the  cheek  the!<e 
Hjiots  forme<l  into  lines  making  6  or  T  email  narrow  lines  running  upward  and  forward;  dorsal  spine 
with  small  dark  spotfi  on  its  anterior  portion,  pale  posteriorly;  soft  dorsal  pale,  with  about  10  narrow 
dusky  strijies;  caudal  white,  a  dark  band,  width  of  pupil,  on  its  eilge,  this  band  tip|>e<l  with  white, 
about  Id  rows  of  small  dark  spots  arrattged  in  bars;  anal  similar  to  soft  dorsal;  pectorals  pale. 

Description  chiefly  from  a  specimen  (Xo.  2557)  5.25  inches  long,  from  Honolulu. 

According  to  Mr.  Jobann  tiering,  of  HUo,  this  fish  comes  occasionally  in  great  numbers,  but  other- 
wise is  very  rare.  The  natives  believe  its  appearance  to  prophesy  the  demise  of  soinegreat  jierBonage, 
sm'h  as  a  king  or  chief.  There  is  another  red  fiab,  which  seems,  according  to  Mr.  Hering's  dcK^'rip- 
lion,  to  be  a  species  of  llolurentrar,  whose  appearance  is  viewed  with  the  same  belief. 

Our  ix>llei;tion  contains  26  specimens  from  Honolulu  and  1  from  Hiio,  ranging  from  2.14  to  5.4 
inches  in  length.  The  AUxttroet  obtained  stHH-imena  at  Honoluln;  at  station  4180,  near  Niihau,  from 
the  stomach  of  a  Coryphaena:  at  }fecker  Island,  carried  in  by  a  bird;  at  station  4147,  nearltinllslanil, 
in  26  fathoms;  at  sUIion  4167,  near  Bird  Islan<l,  in  IS  to  20  fathoms,  and  at  station  414«,  near  Binl 
Island,  in  26  to  3:i  fathoms. 

letl,  Zool.    Bewhi-ys  \'i>)-„  TO.  yhtl,  Hg,  1,  l»3a,  HawaiUn  Iilandi;  (Klmher,  <'i.l„  Vlil, 
uiJaiilHlandHl;  SlvllidathiiiT,  Dfnks. 


.■■sV,>)-„T0.1.1.£l,Hg,l,l»3a,Hi 

M3.  IBTOiHswaiimi  l»1nnds};  Fowlur.  froc-  At 

■.Nut.  Hfl.l'liila.  1900,614  (H,i» 

Alt.  Win.  Wttn.  LXX,  .117  (Laysiii  Islnudl. 

ni.,  XXII.  19W  (Scpl,  aa.  1903). 

19. 19W),  6W  (Honolulu;  AlbalrowStBlU.ii  Ufa 

1,  Nllluiu;  Nmker  Isliind;  bMIIc 

346.  Stephonolepia  pricei  Snyder.     Plate  4H. 

Head  'A  In  length  measured  to  Imse  of  (»udal  fin;  ilepth  iHJtween  insertion  of  dorsal  and  anal  2.6; 
eye  3.3  in  head;  interorbital  space  3.il;  snout  1.4;  depth  of  caudal  [>eduncte  2.4;  U.  3)1;  A.  36, 

t^nout  rather  pointed,  upjier  and  lower  contours  concave;  gill-slit  small  and  narrow,  its  height 
eijual  to  wi<lth  of  base  of  |)ectural,  (wo-thirds  diacneter  of  eye;  ventral  flap  notably  narrow,  its  width 
ei|iial  to  half  diameter  of  eye;  dorsal  spine  inserted  aliove  pupil,  its  length  equal  to  distance  lietween 
angle  o£  mouth  and  upper  edge  of  gill^opening,  reaching  the  inwrtion  of  dorsal  tin  when  defiressed; 
6  lateral  spines  which  project  downward  and  slightly  backward;  3  or  4  small  granules  in  a  row 
below  the  spine;  anterior  part  of  spine  with  ]>rickles  which  [loint  upward;  length  of  iLiase  of  dorsal 
alfout  e<)ual  to  length  of  head;  height  of  fin  equal  to  diameter  of  eye;  length  of  base  of  anal  etjual  to 
ilistance  between  tip  of  snout  an<l  posterior  edge  of  orbit;  height  equal  to  thdt  of  dorsal;  rays  of  dorsal 
and  anal  rough  on  basal  halves;  traudal  round,  the  alternate  rays  with  strong  prickles;  length  of  fin 
ei|ual  to  length  of  snout;  length  of  pectoral  equal  to  twice  the  length  of  gill-slit;  ventral  spine  large, 
length  of  movable  part  about  equal  to  length  of  gill-opening,  the  aides  with  large  spikes  which  projei't 
liackward;  body  and  head  evenly  covered  with  prickles,  those  of  the  dorsal  part  slightly  (.Hjarser  than 
tlie  others;  no  enlarged  spines  on  caudal  peduncle. 

t'olor  silvery,  dusky  along  top  of  head  and  back;  niembrsne  of  dorsal  spine  blue-black;  3  siuall, 
round,  dark  spots  in  a  line  extending  upwanl  from  base  of  pectoral;  dark  clouds  somewhat  larger  than 
the  eye  extending  downward  at  insertion  of  dorsal,  from  posterior  half  of  dorsal,  and  on  the  caudal 
peduncle;  a  similar  cloud  extending  upward  from  posterior  half  of  base  of  anal. 

One  specimen  2.56  inches  long,  station  4021,  vicinity  of  Kauai,  depth  2.-i6  to  399  fathoms.  Type, 
Xo.  50882,  U.  S.  Nat.  Mus.     Only  the  type  known. 

SbiiAanaJtpia  pricri  Snyder,  Bull.  U.  S.  Kiati  CoDim..  XXII.  190'.;  (Jan.  19,  IU04),  Mi.  pi.  1'^,  llg.  'J2,  Albatrois  SUtlon  «oli. 
oeu-  Kaiuf . 
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Oaani  101.  O8BB0KIA  Jordui  *  Ewmuta. 

Thirl  )C(>iiiiH<1iEfeni  friini  -Uiilfra  in  having  the  caudal  fln  elonfcate  anil  with  ri>un<le<l  angles;  colora- 
tion not  uniform,  the  head  anil  l)i»ly  with  irregular  blue  PpotH  and  lines,  tesidee  Hmall  round  hiack 

(<I)otH;  upper  profile  of  Hiiout  coneave. 

Otbertia  JonSan  &  EvenDBtiD,  Cherk-LiHt  Flchii.. -I'JI.  IKM  {iiTi^tal. 

,  346.     Oabeckia  acripta  (DulH-ek).     "(fililfjm:"   "Okua."     Fig.  1»4. 

Head  3.7  in  lenpth;  depth  2.9;  eye  (i.S  in  heail;  snout  1;  I).  i-(7;  A.  49;  C.  12;  P.  14. 

Body  obloiiK,  eompresaed,  tajierhiK,  the  greatest  depth,  which  \s  over  vent,  >n'eater  than  eye  and 
snout  by  an  eye's  diameU'r;  eixiut  prodneeil,  the  anterior  proAle  coneave;  dnrral  profile  convex  from 
in  front  of  spine  to  eau<lul  peduncle,  a  broad  angle  at  befEinning  of  soft  dortnl  which  is  midway  l>etween 
tipof  Hnoutand  liaxe  of  <audal  fin;  ventral  outline  evenly  and  Ie«4  convex;  caudal  peduncle  com  pressed, 
ila  least  width  3.2  in  ita  least  dejith,  which  is  2  in  snout;  chin  jirominent;  teeth  white,  broad  incisorv, 
Btronijly  eniarginato  in  lower  jaw,  more  jHiinted  in  the  upper;  Kill-opening  oblique,  1.6  times  diameter 
of  orbit;  inlt'rorbilal  liigh,  the  sides  forminf;  an  acute  angle.  Dorsal  spine  fbort,  slender,  shorter  than 
eye,  granular,  insertol  over  middle  of  orbit;  soft  doiaal  with  the  margin  rounded,  none  of  the  rays 
produced,  length  of  mid<lle  oih-h  4  in  snout;  anal  similar  to  soft  dorsal,  the  rays  ROinewhat  shorter; 
caudal  tin  rounde<l,  longer  timii  head,  about  -'.(>  iu  bo<ly;  pectoral  short,  3.<t  in  snout;  no  venttal  spine. 


Color  in  life  (Xo.  II,!(K)I),  a  specimen  23  inches  long,  talien  June  H),  oli\iiceous;  head  and  body 
with  numerous  irregular  lines  and  sfHits  of  sky  blue,  the  lineti  niiwt  iiumerouH  on  head  and  near  baset> 
of  doreal  and  anal  Hns,  the  mund  HiK)t8  iniBft  numerous  on  mi<ldle  of  side  anil  on  head;  Mattered 
Hnialler  brown  spots  on  the  intvrsiiacew;  lijis  black;  dorsal  ami  anal  jiale  yellow;  laudal  dusky,  paler 
at  tip;  iris  yellowish  silvery,  ilark  above. 

Color  in  alcohol,  dusky  olivaceous,  the  blue  sjiols  aixl  lines  fadeil  to  pale  blue  or  brownish.  In 
some  examples  the  color  is  much  darker,  almost  dark  velvety  brown,  the  spots  black. 

This  sjiccies  inhabits  all  tropical  seas,  anil '»  »>mmon  in  the  West  Indies.  It  has  been  taken  on 
the  Atlantic  coast  tuf  fur  north  hm  the  Carolinas,  and  occasionally  among  the  islands  of  the  Pacific  coast 
of  Mexico.  It  doe»  not  appear  to  lie  very  common  among  the  Hawaiian  iHlands,  however,  and  was 
not  obtaincl  by  Doctor  Jenkins  in  1RK9.  though  Jordan  and  Snyder  secured  one  example  in  1900. 

We  have  5  s|iei-iniens,  17.5  to  25.25  inches  long,  all  from  Honolulu. 

Baiinn  srrijjla  (Whetli,  Her  Chlnenais.  I,  H4, 1751.  CIiIdb  S««. 

Bnlirirt  miinoirnHi  nrjjifuii  Um^lin.  Sysl.  Nal..  IWS,  ITRN;  afler  Uebeck. 

•Lija  trompa  Pami.  I>il.  Plczas  H<M.  Nal.,  46.  pi.  '&  fig.  I.  Haviiiiu 

AdlMi-f  hri't*  Bloch,  tchthyol..  Xlt.  «A.  pi.  114.  liM,  Uorocco:  Tranqucbar. 

BalitlnllKiroiuiShiivi.  General  Zool.  V.  40S,  1«H.  Tahiti. 

BatMrf  ontaitti  Marlon  dc  Proci>.  Bull.  Sov.  Phllom..  131, 1^2-^.  UU  WalBiou. 

Atalires  puTcra  Lesson.  Voy,  Toquille,  Zool,.  II,  Part  1,  IW,  1K30,  Tahiti. 

»t  Rnnianl,  Mov.  Comm.  Ai'.  Ov.  InsL.  Bonon.,  V.  1M2,  X.  Bnill. 

4.  IV,  1R69.  14.  pi.  I.  flg.  3,  New  Ireiaod,  Blimank  Archipclaio  (Cotl.  I^smn 
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tMulnajarlHrala  Poey,  Pror.  Ao.  XbL  Bfl.  Phila.  1883,  IKS,  Cubii. 

J(niiiu-nri(*iuMrip<i«,G(intlier.Cat..  V!II,2M,  l(i70  (Zanzibar.  Iliwng,  Amboyiui.  Siam), 

AlHl'-m  VTipla.  Jonlan  A  Evermsnn,  FIhIm-h  North  and  MItl.  Amor.  II,  17111,  |il.  aW,  Hk.  SH;.  1BU8  (CUrion  iBlanil:  Venadm 

IslnDdil:  EvemBnn  A  Mnn-h,  Fl»liw  ol  Porto  Riro.  2C1,  Hg.  73.  1900. 
iMifttia  «rr(phi.  JenkliH.  Ball,  II,  S.  Ftah  Ci>mm„  XXII,  1902  (Be|jl.  23.  19031,  JS)  (HoHoliilii|. 

Genu  192.  ALDTBBA  Cnvier, 

Body  elontiate,  Btroiifjly  i-oinpresHedi  an-ered 
with  minute  scales;  snout  short,  the  anterior 
pnililp  (tinvex;  mouth  null  teeth  li-KtentiHlly  aa 
in  Manamntbiu,  bnt  the  lower  jaw  more  pro- 
ieoting,  so  that  the  lower  teeth  are  direi'ted 
obliquely  upwanl  and  backward,  (.i  ill -opening 
an  oblique  Hlit,  lon)^r  than  eye,  fituatt^l  below 
and  in  advance  of  eye,  itN  posterior  end  l>ehind 
base  of  pectoralB;  pelvif  bone  long,  falrate, 
movable  under  the  skin,  Trithont  spine  at  \\» 
extremity;  dorsal  s]iine  small,  inwrted  over  the 
eyp,  roii)fh|  iiut  without  liarl)s;  Hoft  dorsal  long 
anil  anal  lon^,  each  o[  45  to  51)  rays;  raudat  tin 
nhort,  shorter  than  head,  altnost  tninrate.  Hie  5 
middle  raya  little  produccii;  pet^tonils  small,  t; 
Sine  larj{e.  I 

U-  Alalim  Cuvler,  R^gne  Anlm..  ed.  1,  153,  IRIT  {moa-i       | 

.iriirirnARBMiizliiSpix,  PiK'.Brul1.,137.1K>eiiKan>HVrui),       ° 

A^nhrin.  Aiaferitm.  etr,,  ixirrucled  qpeLlirtj;.  o 

S 

347.  Aluters  monocerOB  (Oslieck).  | 

'■Ja.'iIii.-     Fij{.  \ffi.  ^  3 

Head  3,6;  depth  2,4:  D.  1,  49;  A,  51.  | 

Body  oblonR,   luneh   aimpresned,  and   skin 
with  a  fine  velvety  toueh.     Head  very  deep,      ^ 
convex  both  above  and  l>e[ow:  snout  slightly      gg 
produreil  upward;  eye  small,  not  inuch  alxive      S 
the  mouth,  5  in  snout,  5,KT  in  head,  l,K7  in      ^ 
space  between  Its  upper  margin  anil  origin  of      'tb 
HptnouR  doiyal,  and  1  in  space  l>etw<-en  its  lower      % 
margin  and  up)ier  margin  of  gill^)|■lening;  teeth 
hroad,  emarginate,  the  middle  mandibular  jiair 
pointed;  lips  thin  and  narrow,  smooth;  nos- 
trils small,  in  front  of  upper  tiart  of  eye;  gill- 
o|>ening  rather  long,  obli<]ue  forward  until  a 
little  anterior  to  the  nostrils,  2,67  in  snout  and 
equal  to  pectoral;  oripn  of  Bi)inou9  dorsal  over 
anterior  edge  of  eye,  and  midway  lietw*een  tip 
of  Rnout  and  origin  of  soft  dorsal;  soft  ilorsal 
ami  anal  with  the  anterior  rays  the  longer,  the 
longext  in  both  tins  equal;  randaldam^;ed;  pet.'- 
toral  inBerte<l  below  mouth  and  a  little  behind 
middle  of  eye;    caudal  pe^tuncle  compressed, 
eijual  to  one-third  the  distance  from  posterior 
margin  of  eye  to  tip  of  snout. 

Color  in  alcohol,  ttniform  brown,  mottled  with  darker,  the  lins  all  plain -co  loreii  and  pale.     Not 
seen  by  us. 

A  painting  in  the  collection  of  Mrs.  Dillingham  maile  in  Honolulu  represenln  this  widely  diSused 
East  Indian  species.     It  liears  the  native  name  of  Loulu. 
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lytiaimif  murinm  ilmlOmi  minulii  Kldn.  Ichlh.  Misnuo.  Ill,  ■i'l.  1742,  pi.  Ill,  flv.  0.  wry  )>ad.  no  localily. 

Balkfet!avn:mro-fiiiiieck.  It.r  Chlnenxln,  114. 1T6I,  China;  L<nnn:iii>,  8y^.  XhI..  lOth  fd.,  I,  3Z7,  li!>g  (alter  Ofbeck), 

Balitttf  oUoflfriuonilrii.  fxe..  (ironow,  ZAnphyl.,  i'ta,  fa.  Indian  leaa. 

IZiju  barbuda  Pnrra,  IHf.  PIvzhi  ttlxt.  Nnl.,  Vt,  pi,  xxii,  flu,  2. 17ti7,  Habana. 

BaHnrttlnnli  limi-Kn,  8yn.  Nal.,  IIM,  17WI.  Indian  ivtw  (after  Omnow  Had  Klein). 

Balittn  Inrlalm  Wallnum.  Arti-dl  l>]]Vtum.  Ill,  481.  ITftt  mttrt  Klein). 

BalittrtmnBonmt  var.  Hitinrfir Bliich  &  K.-hnc'1.iiT.  H>-sl.  Ichlh,. «3. 1X01  (niter OmeHn). 

BalilnK'mlimntli'  Fn'mliivllli'.  Notir.  Bnll,  Sc,  Sik-.  Ptiilnm..  No.  GT,  ixist.  ii9.  pi.  iv,  ftg.  1. 

.IJi(terr(hmir<f(Leiv«n.  ViifaKcCnqiiillp.Zxi)!..  ICHl'l-  VTi.  IK:^;  New  Guinea. 

AlalrrarlnivnidrhUfCpX.  FHimn  Jnpoii,.  l>o<«.,  p. -^92.  pi.  rxiii,  Hr.  1.  IWiO,  Nacai'l'l. 

.4(tiMrfu«  Mlirrata'  Caillor.  Malnyali  Fi»lii«,  3.W,  IKW.  PUwnc. 

.Ma(arfu(i»«pftamiir/.ii>  Blreker.  Vrrh.  Bnl.  Urn..  BnllKt,,  XXIV.  1X.1:2,  X).  pi.  ii.  fig.  ft,  Eait  Indlca. 

.,</iifarlH>  macroninMw  Bli^'kvr,  Vi-rh.  Bat.  (Ii-n,.  Bnll>.|.,  XXIV.  IWJ.  2£,  pi.  Ill,  Hr,  I,  Baal  ladle*, 

fti;/»(r»(iB(pia/«ionronow,rilt..  Ed.  Hmy,  3.1,  IJIM,  Indian  aeaa;  tiftrr  BalMrtMimiiiHiruliit,i-tc..ular<iaow, 

AliUmu  angimmr  HolUrd,  Ann.  Sri.  Nal..  IV,  lxx>.  II.  Eaat  Indlei. 

BnifiKcf  «ni™rnm  Ihurtlf w«kj-,  Souv.  M*m.  Sw,  Nnl,  Mi««iii.  X.  1K.W,  'JGa,  North  China. 

lAlHlrra  ■jHulllermna  Poey,  Fn*.  Ar.  Nat.  t^i.  1-lilln..  11163.  im,  Habana. 

AfinKKvnUiia  Hoiuxvrna.llilnther,  Cat.,  VIII.  2.SI,IKT0(ZniiEibBr.  Plnang.Amboyns, China,  Jiip«n>;  NyHlmin.BlhBni;.  Rvensli. 

Vel.  Handl.,  Bnndl!l,pt,  IV.  Nii.J,  li«7,  41  (SaKBialii). 
.tlaltra  nitmonrai,  Jordnn  &  Kvernunn,  Fl!<h. North  and  Mid.  Amer..  II,  P^O.IIOM:  i^mlth  Bull.  I',!;  PlMh  CuDini.lH9!t,L';3, 

pi.  HiWoodnllole.Maw.), 

Suborder  GYMNODONTES. 

riectognatlis  withoLtt  a  H|)inou><  (lon«l,  witli  the  body  eliort  and  with  the  belly  inflatabk';  the 
grates  typipally  Hpiniform,  with  rool-likf  tnsertionB,  and  with  the  jaws  enveloi>ed  in  an  enamel -I  ike 
coveriii);,  without  distinct  teeth.     Thli<  )frot>P  <'ontaini<  degraded  Plectogiiathi<,  wliich  have  luKt  the 
Bcal«M,  spinous  dorsal,  anil  distinct  teeth.    In  the  extreme  furmB  the  pelvis,  ribs,  and  caudal  vertvbm.- 
are  also  loal,  the  species  dejiendinj!  on  their  dermal  armature,  leathery  akin,  or  inflatable  belly  for 
protection  troni  enemies,  while  little  |)ower  of  at-tive  movement  remains. 
n.  Candid  rejflon  normally  develciprd,  with  a  caiidsl  peduncle. 
b.  Vpper  and  lowtr  jaw  eai-h  divldiil  by  a  median  mitiire:  maxillariei'  and  denlarlen  each  curved  outward  behind  Ih.' 
,     ptemaxillarleM. 
e.  itacli  broadly  miinded;  fnintsl  Imnex  nrtlculateil  wilh  (he  Mipraoeclptlal;  liead  broad:  nostrils  various, 

THraiidmillifir.  p.  I'J-I 
«,  Bark  more  or  lew  sliarply  ridged;  frontal  bone"  separated  from  the  Bupraocclpllal  by  the  poatfrontslt  wlilrh  meet 

In  ihc  middle;  uwlrllniibwiletcor  ver>- aniall (IihM ^rfmVis-,  p.  430 

bb.  Vpper  and  lower  Jaw  each  undivided,  the  premaxlllary  and  denlary  bone"  comwlHi-d  Into  Miturrlew  arrheii;  mallt- 

larlea  extended  lalrially  behind;  body  coveted  ulth  Moiit  rooted  splnen Diailimliibr,  p,  41l>'< 

aa.  Caudal  re^on  of  body  nborted,  the  body  truneated  bi-hind  (he  dnrwl  and  anal;  jaWH  each  without  median  suiurc, 

Mutidu,  p.  439 

Family  L.XXVIII.  TETHAODONTII)^.— The  Puffers. 

Body  oblong  or  eloofiate,  usually  little  compressed,  sometimes  very  broad;  head  and  snout  broad; 
l>elly  capable  of  great  inflation;  skin  waleless,  usually  more  or  lets  prickly,  the  spines  or  prickles 
usually  weak  anil  movable,  not  rooted;  rarely  the  skin  is  armed  with  bony  scutes  forminj;  a  sort  of 
carapace;  each  jaw  confluent,  forming  a  sort  of  l)eak,  which  in  each  jaw  is  divided  by  a,  median  suture; 
maxillaries  curveit  ontwani  liehind  the  preniaxillarius;  lips  full;  noftrils  various,  Spinous  dorsal  and 
\entral  fins  uantinf;  the  fins  Lompmeil  of  soft  ra\s  only;  dorsal  fin  posterior,  op[)OBiteand  similar  to 
anal  taudal  hndistnn  t  no\enlral  fins  the  peKic  bone  undeveloped;  no  ribs;  pectoral  fins  short  and 
broa  i  the  upi*r  ra\s  lonj^^t  <-aui1al  fin  and  caudal  vertebnc  normally  devclopeil;  iiiedifrnntal? 
articulated  with  (he  supraoci ipital  thi  jHistfrontaN  conflneil  to  the  sideii,  the  ethmoid  more  or  less 
projeitingin  front  if  (nintals  post  frontals  extending  otitwani  as  far  as  frontals;  proethmoid  short 
and  narrow  littU  prominent  I«j  the  \icw  al)o\e  \ert<'bni>  tew,  7  or  H  ■  9  to  13;  K'H-openings  small, 
placed  clone  in  front  if  [M-ctorals  air  bladder  present.  Fishep  of  sluggish  habit*,  inhabiting  warm 
tieas  noteil  for  their  lial it  of  fillinj;  tht.  belU  with  air.  When  disturlieil  they  Hoat  on  the  surface, 
liell)  upward  Ths\  are  not  muih  ii-^.'d  as  [o<id  e\eii  in  Hawaii,  the  flesh  being  ill-flavored  and 
sometimes  repiiteii  poisonous 
a.  Iiorml  and  anal  tins  each  compiirvllvely  long,  (aleale:  caudal  lunate;  noelrils  Wieile  or  nearly  no;  a  ridge  airing  lower 

part  of  Hide — Lagocrphalat^  p.  42» 

aa.  Doraal  and  Hnal  fins  each  comparatiTelT  short,  rounded;  caudal  rounded;  niwtrlla  at  (he  siimoiit  of  a  hollow,  simple 

b-  Nostril  on  each  aide  with  'J  dlvilnct  "penln)p<,  UHiially  In  a  low  lube  or  papilla Sphmidtt.  p.  416 

Wi.  SVwtrilon  eaehside  with  a  bind  lenlarle  without  distinct  otienlnp TrtTaodon,  p.  426 
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Oflso*  183.  LAOOCEPH&LDS  Swalnion. 


Fkxly  comparatively  clonipit*;  ckin  Hiiioiilli  or  vurioimly  jirit-kly,  tiic  priukles  iiiowt  <levelf>[it^l  im 
the  alHlomen;  ttlHloiiien  ca|iableiif  very  fp^at  inflation;  dorBal  anil  ansl  rather  lon)t,  foluatv,  of  V2U> 
15  rayairach;  <'aii<Ial  lunatt-;  nostril  witbuiitiliHtinct  paiiilla,  eHdi  one  with  2<]iBtini't  openJnKKl  iiiuooiii' 
tubeH  on  ii[>per  ])art  of  hcail  and  (in  Bide^i  of  body  very  tfjiispieiiouii;  lower  pide  of  tail  tvith  a  fold: 
vcrtebiw  in  inoreaiieil  niiinlKT  (aliout  H  i-  1H=2] ).  SiHM-ies  rt-ai'hinf;  a  rather  lat^i'  i'i!:e,  rhirfly  tropit^i, 
the  itemiH  InteixrailinK  fully  with  S/iherniil'-'. 
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348.  IiagocephaluB  oceanicus  JordHii  A  Eveniiaiiu.     I'late  411. 

Head  2.8  in  len^li;  depth  a.6;  eye  4..'>  in  head;  snout  2.4;  in(4.'rorbital  :{.2;  deptli  of  <-auilal 
[>edun(-le«;  I).  12;  .\.  12;  C.  10;  P.  14.' 

BiKly  rather  elongate,  moderately  I'oiapressed,  greatest  depth  at  vertical  of  jHH^toral;  heail  loii^;: 
snout  long,  bhmt  at  tip;  the  Hi<l<'«  tiattetied;  anterior  profile  from  tip  oE  enoiit  to  verttitnl  of  [M.t-t'iral  in 
a  long,  low,  even  csiirve;  ventral  outline  little  convex  when  not  inflated;  month  finall;  teeth  immteil  at 
nieilian  line,  the  cutting  edge  Hharp;  DOBtriU  seiwrate;  not  in  tnbee,  the  anterior  somewhat  the  larger, 
their  distance  from  eye  about  half  their  cliBtance  from  wnout  or  about  half  the  interorbital  fpace;  gill- 
o[)ening  vertical,  1.2  in  eye,  extending  a  little  almve  I)aB(-  of  |>e<'t<iral,  Inner  flap  entirely  hiililen  by 
outer,  eye  rather  large,  wholly  alKive  axis  of  body;  interorbital  H[>ace  very  little  convex;  eheek  long; 
cauda.1  peduncle  nearly  niund,  ta[>ering,  \\s  length  from  anal  fin  <i|ualii^  snout;  back,  up)>er  jmrtM  of 
eiilea  and  head  entirely  sniiioth,  no  spines  or  prickles  evident;  belly  covered  with  small  4-rooted 
spines,  most  prominent  when  belly  t:^  inflated,  npiniferous  area  not  extending  on  throat  anterior  to  eye, 
niir  on  side  above  base  of  pectoral,  but  in  front  of  anal  extending  upward  to  level  of  lateral  told;  a  line 
of  very  small  mucous  [wres  curving  above  eye  on  interorbital  space;  a  strong  cutaneous  fold  itn  lower 
jHirt  of  side  of  caudal  peduncle  from  almve  anterior  base  of  aiial  to  lower  l>a»e  of  I'audal  fin;  no  dermal 
fold  on  liead  or  anterior  part  of  l>o<ly;  mucous  pores  inconspicuous;  dorsal  tin  somewhat  anterior  I o 
anal,  |>ointe<l,  anterior  rays  produced,  their  length  e(|ual  to  that  of  snout;  anal  similar  to  dorsal,  it« 
rays  somewhat  longer;  caudal  lunate,  outer  rays  al>out  2  in  hea<t:  peclora)  broad,  its  length  a  little 
greater  than  snout,  2.3  in  hea<l. 

Color  in  life,  back  blackish,  fading  into  deep  steel-blue  on  side;  siile  and  below  troni  level  of  upjier 
ed^  of  eye  abruptly  silvery -blue;  sides  of  l>elly  white,  with  round  black  ^potu  about  as  large  as  pupil, 
thene  must  distinct  aliout  ]>ectoral,  Ix^fore,  l>etow,  and  l^ehind  the  fin;  upper  flns  dusky;  caudal  niottleil 
black,  tipped  with  white;  pectoral  l>lack  above  and  behind,  jiale  below;  anal  pale,  broadly  ti|)ped  with 
blai^kish. 

Color  in  ak'ohol,  bluish  black  al>ove;  side  from  up|ier  level  of  eye  aliruptly  bluish  silvery;  l)ack 
iTossed  by  7  or  8  narrow  darker  cross-streaks;  belly  while,  with  a  series  of  about  J)  ti>  12  small 
roundish  black  spots,  chiefly  l)clow  the  jietitoral;  cheek  dusky;  jiectoral,  dorsal,  and  caudal  dusky, 
tips  of  the  latter  paler;  anal  whitish,  a  little  dusky  at  tip.  A  somewhat  smaller  example  (4.5  inches 
long)  has  larger  dark  sjHits  along  miildle  of  side  above  level  of  |iectoral. 

This  s|>eiies  is  known  to  us  from  2  small  examples  obtaineil  in  the  njarket  of  Honolulu.  It  is 
related  to  iMnix-eplinluK  tteUntii"  (IJimovan)  of  Eurojie  {Tetrodnn  liif/vcepluihiK  of  (iiinther,  not  of 
LinuH-us),  hat  differs  in  the  much  shorter  (lei^tural,  more  conspicuous  spots,  and  rather  greater 
extension  of  the  prickly  region  of  tlie  hn>ast.  The  types  of  Tdrodoii  lagocephalu»  Linntpus  are  reputt^l 
to  have  come  from  In<lia,  According  to  Linnieus  this  sjiecies  had  10  dorsal  and  8  ana!  rays.  It  may 
have  l>een  based  on  iMz/urephaln*  nrrleratiui  or  some  other  P^t  Indian  species,  but  there  seems  1o  Ite  no 
evidence  that  it  was  identical  with  the  European  Lir/orephiduf  Hi-ltalim.  In  any  event  the  Hawaiian 
form  seems  different  from  any  other  yet  known. 

Type,  No.  50820,  U.  W.  S.  M.  (Held  So.  0337«),  5  inches  long,  obtained  at  Honolulu;  colype,  No. 
7iS4,  L.  S.  .fr.  LTniv.  Mus.  (field  No.  534i  paper  tag),  4.5  inches  long,  also  from  Honolulu, 
LagiKiTdialut  ui-ranii-ut  iot^im  &  ICvonnann,  Bull.  U.S.  Fii-h  Ciimm.,  XXII.  J902  lApril  II.  I903i.  1U»,  HeDoiulu. 
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Oanni  IM.  8FHEB0IDE8  Uo^pMe.— lbs  SweU-fltliM.     * 

Body  oblong  or  elontcale;  skin  variously  pri<'kly  or  fmooth,  Hoinelimes  with  oirri;  a  ningle,  short, 
Mmplc.  natial  tuht;  on  e&vU  hJiIc,  with  2  ratlicr  Itirfce  o|>pninm  near  ils  tip,  the  tube  sometimes  reduced 
to  a  mere  rim;  <lon«il  an<l  anal  fiii!<  i)f  H  to  15  rayx  each;  caudal  truntate.  rounile<l  or  concave;  verlebmi 
18  to  21;  froulnl  I  nines  ex  pani  lei  I  widewise  and  fonidn);  the  lateral  mof  of  the  orbit,  the  pwtfrontiUfl 
limited  Ut  the  |Kiaterior  iiortioiiH.  S[NH'iei<  very  iiiitiierouB  in  (varm  neas.  The  gniup  contaiiie  2  or  3 
strongly  inarkeil  nnli^'iiem  which  uoiild  1h'  retarded  aa  dietinct  genera  if  only  extremes  were 
I'onsidereil;  but  the  tranmlion  is  veryin^dual  from  Ijtgocepkuliw,  wilh  elongate  body,  Bilvery  ekin, 
prominent  lateral  fold,  Iouk  faUvte  <lon«l  and  anal,  with  forked  cAuilal,  to  typical  Sphermdo',  with 
short  fins  an<l  the  form  of  Tetraiyloii. 
Vragrarhm  Klein.  MIwdk  IE.  IH,  174^  l>jH»)iJrr/l:  nonblnoml&l. 

UiKphtmiiirt  I.Br<ip«c1e.  HM.  Nut.  IMIni.  II, -J2.  IWO  I  Prerich  niniuonl);  InbereaV). 

.vpAmiXrK  niimfril,  ZiKil.  Aimlytliiu?.  ION,  VWilabrrivlnlnr-tptHglrTi.  fmm  HdrHWitiK  xhowliien  from  vicn). 
OrWtu  RaHnesqUp,  Anal.  Nal..  INlMOiiubiillliite  tnrfrjriipjb'raf'ri'iLAiiipMi'i. 
.■^hjrn>irir>  LncfpMe.  Hliil  Ed..  IIIkI.  Nnl.l'uiw..  VI.  liai.  ?7«<(Htirrcu'at>(i=i7>rn!ricTi|. 
O'itAJhuhhi  SWHlnixin,  CltUH.  fltiheis  11,  IM  aiid  3^  IK»  fnimglrvi). 
rhrillemi,'  M&lliT.  Ahhrnull.  Akiul.  WisH.  ttrrliii,  1K»  (imi).  STti  |(rj«udjnriifl. 

Itnlnnialhiu  tlmmiw.i'jft.  Nul..  E>1.  (iray.'A  l"''^!  fiiil'Iiii]i.-sall  IWraoduuf fdx' aii<1  lluidiiaHilirf,  name  prmrPUpied, 
AHrhitomut  Kaiip  MK..  Kli-hnnlMiii,  Voy.  llcniil,  l.'«.  IKt.  INM  {i-pngUri.  elc.). 
<^ir^»n  Blbr<m,  Reviii:  cic  Ziul..  IKA  JTB  (hkichAKhiu). 
ni/r>pAr^ni^tri(  Bibrrkli.  I.  r.  |fftmjn-r41. 

L*"  Pnimrnmiihnla  {PntmriymjilinlHtt  Blbmii.  I.  c.  {argmlnluti. 
AtMiimiliiUiii  Holum.  feturii'-  xiir  lc>(i>-nin<Hloiu<.-><,  In  Am,  Stl.  Nai.  {«h  Svt.).  VIII.  1HS7.  SM  ilatudineot.  elc). 

348.   BpberoidM  flor«alis  <Oope). 

D.  S;  A.  7;  eye  4.211  timeH  in  head,  2.75  in  muzule;  head  :i.6ti  in  total  len^^h;  anal  fin  behind 
dorsal,  lioth  HubfalcHle,  narrow;  caudal  long,  tniiicate  or  wlighlly  eimcave;  interorhital  region  concave, 
profile  rejfidarly  dem'i'nding;  lielly  lo  vent  and  anterior  part  of  sides  wilh  strong  distant  bristles,  back 
to  end  of  ))ect'iral  fin  and  heail  alxive  lo  nartts,  with  ilistant  weaker  bristles;  no  dermal  appendagep;  a 
groove  from  the  orbit  to  the  tail  on  eai'h  si<le  of  the  liack,  whi<-h  in  nearly  connefted  l>y  a  meilially 
internipteil  cms?  groove  at  the  occipital  crest;  a  griMive  <-oncentric  with  and  tvithin  the  sujierciliary 
margin  extending  tii  the  preocular  region  and  retnniiiig,  but  sending  aleo  a  curved  branch  round  (he 
front  of  eni'h  nostril. 

Color,  l>elow  imniaiiilate  whit*',  a  yellowish  liand  on  the  side;  above  reddiiih  brown,  ground 
reduced  to  narrow  linfs  hy  the  innnmerable  small  light  |?  while)  spots  with  a  ring  of  smaller  spol^ 
around  each,  over  the  upjier  regioni"  of  the  head  and  Ixuly.  Caudal  Bn  delicately  cross-barred;  other 
tine  unii'olored.     Ix-ngth  5  inches. 

Two  sjiecimens  from  the  Sandwich  Islands,  ohiaintit  by  I>r.  J.  K.  Townsend  20  years  ago.  This 
species  is  allied  to  .V.  nUmpliimlirn*  Riclin.,  but  ilitters  in  the  (ewer  fin  rays  as  well  as  the  color  (Cope). 

In  our  ciilleclion  from  Hilo  Hr«-  S  young  ])uflers,  fn)m  thrcp-qnarters  to  aii  inch  in  length,  which 
WD  iilentify  with  this  sfiecies  of  Cope's.  In  so  far  as  can  l>e  determined  from  such  small  exampleti 
they  wree  jierfectly  with  Cojie's  dew.rtjrtion  and  with  the  ligure  of  bis  type,  given  by  Fowler,  having 
the  few  fin  rays,  slender  IxhIv,  and  coloration  "f  S,  Horenliii.  and  we  have  no  doubt  they  are  the  young 
of  that  sjiecies. 
TMnxJ'tn  p-rralii  Vnpr.  ImMK  Am.  Hhllox.  Si<'..  XIV,  IHTI,  179.  HawaiinD  IiUndi  (Tj'pn',  N<«.  UM  hii<I  1110,  Ac.  Nat. 

ISul.  PhlU,). 
HfiherMilai /Umalh-.  Fowler.  I'tik.  Ac.  Sul.  Si'l.  PIiIIh.  1900,  .'ill,  pi.  x\.  tig.  t  iHanailan  iHlsDdK:  Cope'ii  lypw). 

Oenni  19».     TETK&ODOK  linntBU. 

Bixly  rather  rohust,  skin  usually  inotv  or  less  prickly;  nostril  on  each  fide  wilh  a  tenta<:le,  bifid 
to  the  haw,  ita  tips  without  ojiening,  the  brunches  of  the  laii^e  olfactory  nerve  ending  in  cup-like 
depressions  along  the  inner  edges  of  the  2  flatlish  lolieii;  dorxal  and  anal  tins  rounded,  each  of  7  Ui  14 
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rays;  dorsal  more  or  less  in  front  of  anal;  caudal  rounded;  vertebrsB  usually  8  f  10=18;  a  ring  muscle 
about  tbe  eye  forming  eyelids;  distinguished  from  Sphenridee  by  tbe  eoUd  nasal  tentacle. 

JWrtwAm  Linnsug,  Syal.  NaL,  ed.  10,  I7M.  832  tlinealia). 

L(M(HioidMUc*pMe,  HlBl.  Nal.  ["oiw.,  I,  ITiC,  256(/a«V,-  French  namen  only);  bMeil  on  front  view  ot  TWraodon  KeUudu. 
-OivmBlDcb  &  Schneider,  !JyBL  li^hlh.,  ISO).  Sitt  (roinnur»nt|;  all«r  Lac^pMe;  name  preoccupied  in  muUiulu. 
Ovolda  Dum^rll,  Zool.    Armlytlqiie,  I80e.  tidcr  Lac^pfde. 
iJmidiu  RaHneaque,  Analyse  dc  la  Naiiire,  181S.  HO  (Kutwlttau  for  Orum). 
Arollirm  MQller.  Abh.  Berl.  Akad.  IS39.  251  (leitaiHiiarliii=retleiilarii). 
U»  Epipeitothgnipiet  {Epiprdorhyncktu)  Bibron.  Rev.  Zool.,  li&i.  278. 
Ut  IMiobomiiafret  {DilobomyclfT'i  B[bron.  1,  c.  (rettmtorii,  etc.). 
l^t  DKluAomyrlcreHIUchiAumvfifT)  Bibnm.  I.e.  (jfui-talflin;  no  dlagniwl*), 
£mcAf<yjiAa/iil  HolUrd.  Gymnodonla,  ISS;,  324. 
(^ytaciOK  Sleeker,  Allaa  Oymnod.,  65.  alter  Klein  1712;  type  ipenglrri,  erroneouHly  supposed  to  belong  to  Ihia  itroup. 

n.  InteroTbllal  apace  concare:  donat  rayS:  belly  often  with  longitudinal  dark  or  coiured  llnei> hitpidut,  p,  4Z1 

in.  Inteiorbllal  flat  or  convex:  dor«l  rayx  10;  body  with  small  wblte  opou  above  and  below larrymatut,  p.  429 

300.  Tetraodon  tiispidus  tinna'ug.     "06puk<&e;"   " Maki-iiiald;"  " Keke."     I'latel.XVI. 

Head  2.9;  depth  3;  eye  5.75;  snout  2;  preorbite!  2.9;  interorbital  2.4;  D.  9;  A.  10;  1'.  17;  0.  8. 

Body  rather  short  and  stout,  heavy  forward,  tapering  evenly  when  not  inflated,  to  the  uiudal  fin; 
head  broad,  its  width  at  gill-openings  about  1.3  in  its  length;  snout  moderate,  broad,  the  anterior  profile 
somewhat  concave;  interorbital  spai-e  coniave,  the  orbital  rims  prominent;  nostrii  a  short,  bifid  ten- 
tacle m  front  of  eye;  lips  tubercular,  in  al)out  3  rows,  scarcely  covering  teeth;  teeth  white,  pitrong, 
strongly  convex  anteriorly,  the  lower  jaw  slightly  included;  gill-opening  short,  about  as  long  as  I'ye;. 
Iiody  covered  more  or  less  uniformly  with  small,  slender,  bristle-like  prickles,  generally  but  not  always 
present  in  the  young,  usually  disappearing  more  or  less  with  age.  The  variations  in  this  character  are 
entirely  too  great  to  leave  it  any  morphological  value.  Some  young  examples  not  exceeding  3  inches 
in  total  length  have  the  entire  l)ody  profusely  covered  with  slender,  weak  spine's,  usually  longest  and 
strongest  on  the  belly,  and  weakest  on  the  caudal  gieduncle,  middle  of  back  and  top  of  sttout.  Exam- 
ples similarly  spiny  are  found  anion);  individuals  of  all  sizes  up  to  7.5  or  8  Inches  in  leiigtli.  Other 
examples  of  similar  range  in  size  are  almost  wholly  without  prickles;  if  any  at  all  are  present  they 
will  l>e  found  in  a  scattered  pat<'h  on  each  side  of  the  vent  and  a  few  on  lower  jaw.  In  an  example  13 
inches  long  prickles  are  present  on  most  oE  the  body,  the 'naked  areas  l>eiiig  the  sides  of  caudal 
peduncle,  the  cheeks,  snout,  interorbital,  and  prepecloral  r^ion.  In  an()ther  example  of  the  same 
pile  nearly  smooth,  only  a  few  scattered  prickles  are  evident.  Uorsal  fln  rounded,  2.5  in  head,  dis- 
tance of  its  posterior  Ijase  from  caudal  fin  1.6  in  head;  anal  with  its  anterior  rays  longest,  the  free  edge 
oblique,  the  longest  rays  2.6  in  head;  caudal  rounded,  1.75  in  head;  pectoral  broad,  2.9  in  head. 

Color  in  life  of  one  specimen,  light  olive^reen,  with  B|>ot8  of  pearly  or  bluish  white  which  are 
smallest  on  t^l;  gilt-openings  black,  with  bright  yellow  (Curved  streaks;  belly  with  parallel  stripes  of 
light  olive,  growing  fiunter  below;  belly  sometimes  plain  white,  sometimes  with  yellow  striih^s  cJ^^■er- 
ing  it  completely;  prickles  all  white;  yellow  and  black  lines  under  pect<)ral;  fius  bright  olive-yellow 
without  spots  except  on  caudal  which  has  a  few  on  bat^al'  portion;  axil  black,  with  a  yellowish  white 
border;  posterior  part  of  side  sometimes  6  or  8  vertical  white  bars;  no  spines  on  snout,  tiul,  lower  jaw, 
or  on  region  about  vent  and  anal  fin. 

Another  example  in  life  was  l^ht  olive-green  with  pearly  white  spots,  smallest  on  tail;  region 
about  gill-opening  black  with  bright  yellow  curved  streaks;  belly  with  parallel  stripes  of  faint  olive 
growing  fainter  below;  belly  soiiietimes  plain  white;  prickles  all  white;  fins  bright  olive-yellow  with- 
out spots  except  on  caudal,  which  has  a  few  on  basal  portion;  snout  with  a  small  dark  edged  bluish 
spot;  no  spines  on  snout,  tail,  lower  jaw,  or  on  region  about  vent  and  anal  fin. 

Another  example  in  Mfe  was  light  ohve-green  with  pearly  white  spots,  smallest  on  tail;  region 
about  gill-opening  black  with  bright  yellow  curved  streaks;  belly  with  parallel  stripes  of  light  olive, 
growing  fainter  below;  spines  all  white;  belly  white,  oft«n  without  stripes  in  the  young;  tins  bright 
olive-yellow  without  spots  except  base  of  caudal;  nose  with  a  small  dark  edged  bluish  spot;  no  spines 
on  snout  or  tail  or  region  about  vent,  anal  fin  or  lower  jaw. 

Still  another  example  was  described  in  life  by  Doctor  Jenkins  as  golden  olive  above,  whilt^  below; 
bluish-white  spots  about  as  large  as  pupil  over  top  of  hesd  and  tiack,  becoming  smaller  on  caudal  ped- 
uncle and  caudal  fin;  2  white  concentric  rings  around  eye;  one  distinct  and  one  or  two  other  less 
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diitinc't  rinfEH  o(  wliite  aniunil  Imse  aS  pL-ctorul  including  fipcrcular  opening;  about  fi  white  iungituOiDal 
baniUon  KJde  of  lielly  below  licail  and  in-i-toral  lin,  alt<-rnHtiiiK  ^''th  a  like  niiinl>er  of  olive  liands; 
bane  of  pectoral  and  r^icm  Ijclow  blai'k,  and  winie  black  blotchei' anterior  io  the  lower  of  the(«;  dorsal 
dusky  yellow;  pei-Ii>ral  bright  yellow;  anal  oran^'  yellow;  caudal  duHky,  the  membranes  yeUowieh 
with  blui8l)-whib>  f]HitH. 

Color  in  spiritH,  head,  tti|i  of  Ixxly,  camlal  pe<Iuncle  on  lop  and  side?,  anil  moat  of  the  Bide,  dull 
olivaceoiu<,  covered  <|iiilt?  unlfonnly  wilb  nitiall  roiin<l  liluiHli- white  sjm)!)*,  tjieee  BDinetiuiex  oblong,  the 
largeMt  tauvh  aiiialler  than  pitpil,  tlioK'  on  nide  wmiewhat  larger;  lutee  of  jMictoral  black,  nurrounded 
by  a  narrow  bluii^h-while  line  forming  a  nearly  complete  drcle,  interrupted  only  below  the  tin;  u 
white  1)ar  acroiiB  base  of  iieetoral  betwt^n  which  and  the  white  ring  are  2  shorter  onen;  a  broad  curved 
blai-k  lutnd  t>ehind  the  white  <^ircle,  continuing  furwar<l  under  the  tin,  some  of  the  Hpines  on  ilH 
anterior  surface  white:  2  or  'A  broad  hut  Hhort,  horizontal  black  tmni  on  breant  under  cheek  and  the 
aame  number  on  belly  juat  back  of  i)ectnral,  tht-se  nouietiniei"  continuous;  belly  chiefly  white;  [>06lerior 
]>art  of  Hide  mottled  black,  brown  anil  [mler;  bar^  of  caudal  tin  with  a  few  blue-white  s[HjIe;  spiuen 
uHuatly  pale  or  whitish.  The  colors  in  alcohol  are  as  variable  as  ihey  are  in  life.  The  yellowish  or 
blaukish  lines  on  the  l)elly  l>eeonie  blackish  or  dark  brown.  In  some  examples  the  dark  lines  continue 
over  entire  belly,  in  others  they  are  limiteil  to  the  sides,  the  mitldle  portion  l)eing  plain  white. 

These  differences  are  noticeable  even  in  the  very  young,  many  of  which  we  have  ranging  in  total 
length  from  six-tcnthH  of  an  inch  to  '^.75  incbei?.  Some  very  small  examples  (5)  froni  Cucoanut  Island 
at  Hill)  are  uniform  rich  brownish  t)lack  atmve,  and  all  but  the  smallest  have  each  about  18  distinct 
horizontal  lines  of  same  color  on  belly  from  chin  to  anal  fin,  the  lateral  ones  ceasing  sooner.  The 
siiacee  between  these  lines  are  dull  or  dusky  white  and  eijually  narrow.  The  smallest  example  (six- 
teiithsof  an  inch  in  total  length]  is  uniform  dark  brownish  black  on  belly  as  well  as  on  liack  and  sides; 
fills  all  pale,  caudal  somewhat  dusky.  Other  etgually  small  examples  from  Hito  have  the  l>elly  striin^l 
with  brownish  black  and  the  pale  interspaces  broken  up  into  spots  anteriorly.  Somewhat  larger 
examples  (1  inch  to  1.75  inches  long)  from  a  [Hind  at  the  Moana  Hotel  at  Waikiki  are  usually  strii>e<) 
underneath,  the  interspaces  wliite,  and  the  liack  and  sides  olivaceous.  Some,  however,  are  riuh  brown, 
agreeing  jiertectly  witli  those  from  Hilo.  In  some  cases  the  iKwly  is  strongly  papillose  below  qnd  on 
sides,  presenting  the  appearance  of  plush.  Jn  one  example  1.0  inches  ioog,  front  Htlo,  Uie  stri|>es  on 
the  Ijelly  are  much  broailer  and  conseijueutly  fewer  in  number,  there  lieing  only  12  of  the  liark  stript-M. 

Although  there  is  much  variation  among  our  numerous  specimens  both  in  color  and  in  the  devel- 
opment of  the  prickles,  they  all  evidently  belong  to  the  same  s|>ecies.  This  is  an  abundant  fish  in  all 
suitable  places  al>out  llunoUilu,  it  freijuenting  the  mullet  i)onilsand  more  or  less  inclosed  brackisli 
water  areas,  a:id  even  the  fresh-water  jMnds  near  the  coast.  Nearly  all  our  numerous  specimens  were 
obtained  from  one  of  the  smaller  ixinds  at  Moanalua,  Mr.  .S.  M.  Damon's  country  place.  At  a  single 
haul  with  a  UMoot  seine  more  than  2  bushels  of  these  fishes  were  taken.  As  they  were  Iteing  hauleil 
out  upon  the  bank  many  of  them  1)ecauie  greatly  inliated,  in  which  condition  they  usually  remained 
indefinitely  or  until  returned  to  the  water,  where  they  would  float  about  for  some  moments  helplessly 
on  their  l)acks,  their  distended  bellies  altove  the  water.  Finally  they  would  collapse,  right  themselves 
and  swim  away.  Those  placed  in  formalin  or  alcohol  often  remained  inliated  for  some  time,  some 
]>cniianently. 

This  puffer  reaches  a  lai^  size,  our  biggest  examples  having  a  total  lengtli  of  more  than  a  fool. 
The  100  spet-imens  in  the  collei-tion  from  Honolulu  are  l.H  to  14  inciies  long.  In  addition  we  have  it 
small  examples  (1  to  1.75  mclies  long)  from  a  pond  at  the  Moana  Hotel  at  Waikiki,  and  11  examples 
(0.6  to  2.75  inches  long),  from  Ck>coanut  Island  at  Hilo.  The  fish  is  thought  to  be  poisonous,  a  belief 
expressed  in  one  of  its  native  names,  Maki  Maki,  meaning  deadly  death.  The  si>ecJes  is  of  wide  dis- 
tribution, having  )>een  reconied  from  various  places  in  the  Red  Sea,  the  East  Indies,  Japan,  and  .Aus- 
tralia, as  well  as  from  Panama  and  the  islands  off  the  I'aciflc  coast  of  Mexico.  It  has  lieen  ret'orded 
from  the  Hawaiian  Islands  only  by  Streets,  Jenkins,  an<)  Quoy  and  (iainiard  previous  1«  our 
explorations. 

mruoriDMMi/iuliKUniiaiiia.S.V!!!.  >'«..  l«h  ihI.,  I,  S33,  IV.iH.  ladU;  Jenklno,  Bull.  IJ.  S.  FInIi  Comin..  XXII.  IWJ  (ijvpi.  :Z37 

l90:!).lMlHi<iioIiilui;  Snyder.  o|..  ci I.  (Jmi,  m,  l«M),  W4  iHonnlulu;  Swlier  L^land). 
THrandm,  pftt^iriU„rit  Riippell,  Allw.  Kelse  Nimt  Africa.  liS.  IK',^.  Red  Su, 
Tetraduii  imiilHlw  Ji-nyns,  Vn}-.  Bmgle,  Kli-h.,  1,W,  IWi.  Keeling    Ulmod:  s-lregU',  Bull.  U.  S.  NkI.  JIus,.  No.  7,  ,■«,  1OT7 


)y  Google 


FISHKS   OF   HAWAIIAN    ISLANDS.  429 

Anlhran  tnlrrwt.  Bleeker.  Ai't.  Mop,  Si>i.  Iml.  S«rl.,  VI,  1S.19,  ■JIIO  (Siinuitni;  Si>lnr;  Timur  Bnlmn^  Amlmytia:  BntHlH). 

CmitTiviiinlalmul.Bhflier.  A11iu>  Ichth.,  V,  71.  \i\.20f;  I\k.3,  IMA. 

Cmiimriau  impluliu.  RlcckiT.  Alliu  Irhth.,  V,  71,  IW.S  il'silang.  HitxiKii.  HiirunlnL;  r.H'in:  IjiwiiJuiik,  )^i]sr:  Kiijian);,  TIniiir: 

lAlHihH.  Batjnn:  Amboytw;  I.imtlicilr,  Bnnila). 
nmdou  AiopMiM.  OanthBT,  ChI.,  VIH,  297,  ix;0  (Rcrt  Sea;    Zan/ibHr:    MciMmblqlic:    ^>rt   NaUiI;   Ceyl.in,  l-:a«x  Ii>,n»i1 

An>hlpt1s^^  AmboynH:  Aiuttralia.  and  Ancltyum). 
Oniibi  riv*Aiw)ii  Jc.nlon  &  Gilbert,  Prop.  U.  S,  Nm.  Mu",  liWi;,  831.  Panama. 
T  TVfrnixton  <4(^"(l'n(,  Eydoui  <bSoiilpyQt,  Voy.  B(>nll«,  1.21^  |>1. 10.  Hji.  1. 1">1  (i^xnilwli'li  ImIsiiiIi'I. 

361.  Tetrftodon  lacrymatua  (Cnvier).     Kig.  IHti, 

Hew)  2.7;  rtepth  2.6;  eve  fi.5;  unout  2;  (.reorbitel  2.8;  inlerorliiUI  2.:l  in  ln-ail.  6.5  in  hfxiy;  I>.  10; 
A,  12;  T'.  19. 

B<Hly  Hhort  and  bUhU;  head  nhort  and  hroail;  snout  hIhuI;  teelh  in  each  jaw  in  2  HtrojiR  I'liiive^t 
plahw,  pr(Klur<><l  anil  lieak-like  at  line  of  union;  lijwi  thin,  not  wwi'rinit  te^-lli  roniplelely;  interorliilal 
space  bniaci  anii  flat,  tlie  profile  from  tip  of  enout  to  oeciput  eliKlitly  i-oncMve;  orbital  rim  proniinent; 
frill-o|ienini!  nearly  verth'Al,  itx  length  half  the  distance  from  tip  iif  Hiiinit  tii  middle  nf  pupil;  ni»lril  a 
Hhort  i'lo»e<t  bifid  tul>e.  Fins  broBil;  dorml  posterior,  ilixtanet-  of  Im.-^  of  anterior  ray  from  batie  of 
caudal  l.'>  in  hea<l,  or  4  in  1)o<iy,  lenKlh  of  liase  of  fln  1.6  in  leiigtb  of  liu,  u'bow  free  i-<]ge  in  evenly 
rounded;  eaiidal  roundeil,  ita  lenj^h  2  in  liea^l:  anal  similar  to  dorsal,  ixmterior  to  il,  itx  lia.>"e  longer. 


Fca.  IM.— 7Wra-xJ.,n  [a.-cimcrtrw  (fiivieri.    Tyfi^ot  ilr-i'l'/lHtl/r..-.. 

iK-<  height  iilKiut  the  same;  jm'toral  Imiail,  evenly  rtiimdeil,  iti  length  2.(1  in  heail.  itii  depth  \,2  in  itn 
Icngih.  KiHly  more  or  lent  eovere^l  with  ^mall,  simple,  Kt-tie-likt;  Kjiini'K,  mostly  einlK>ddeil  in  the  nkin, 
only  the  tiiisprojeetinK,  most  of  then)  im-lined  Iwi'kwanl;  smiiit,  pliei-kn,  .■uudal  imlnnfle,  Isweuf  rioraal, 
caudal  and  anal  fins,  i-hin,  and  a  hnwl  Btri[)e  alonK  middle  of  niile.  ami  n-jrion  itbont  |ni-toral  nakiil. 

(\>tor  in  life  (No.  (KUm,  13  inehi-s  long,  obtained  at  Honolulu,  July  ?),  raw  umlH-r,  streaked  with 
mottlinK  in  black,  ivivered  everywhere  with  suiall  white  t<poli!<;  1>elly  <'oven'<l  al!«i  with  nmall  while 
promineni'eif,  the  k*''1^i^'  '""p  grayish  white;  eilp'  of  dorsal,  anal,  and  jiei-toral  grayish  white,  yel- 
lowish liehind  pectoral. 

('j>lor  of  same  ppecimen  in  alcohol,  rich  brownish  black,  pn)fHsely  ami  quite  uniformly  .-overeii 
with  small  roundish  blue-white  sihiIh,  varyinjr  in  sine  from  very  Mniull,  mere  siHfkH,  to  nejirly  as  large 
as  impil,  those  in  axil,  I'andal  peiluncle,  anil  eauilai  largest,  the  lurgti  oniw  on  camlal  lieing  in  the 
sei'oml  and  fourth  fifths  of  the  depth;  seta-  whiU-,  especially  on  U-lly;  all  the  fins  wilh  nimierous 
roiinilish  white  H|>otH,  all  exi«pt  the  imidal  narrowly  iilgiil  with  white. 

Thin  s|>ecie«  in  elosie  ti>  T.  hc/impiji  Smith,  from  llie  I'ai-ific  coast  of  Mexicii,  from  which  itdiffem 
chiefiy  in  Uie  smaller  size  of  the  spotii.     II  im  known  to  »n  from  the  tyjieiif  the  nominal  s|iecies  OchWi'I 
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laHfron*,  &  npecimen  about  K  jnrhef<  \ang,  aail  2  examplex  (No.  0^400,  12  inches  long,  and  No.  05574, 
9.5  inches  Ion);)  obtAioeil  l>y  a»  at  Honolulu. 

Tilrodoa  burjimaliu  Tuvler  In  (jiiny  A  Onlmani.  Vny.  I'nnle,  aX,  Ilt;i4.  Sandwich  laliadl. 

;  Arulhronopltriia*C<ipe.  Finhi'n  l>wi'r  Anlllleii,  In  TmnH.  Amer.  Phtlm.  Snr.,  XIV,  IKTI.  479,  N*vl(atcirIiUac]>. 
?  THfuUm  melntgrit.  SmIIh  ^  MwhIh.  I'mc.  r.  f<.  Nat.  Mm.,  V,  Iw!.  l-ll  (Johiixlim  iMtanil):  pmhsbl;-  iii>l  i>[  IjirfpMe. 
rOrnltUtophrvu,  Rowlcr.  Proc,  Ap.  Nai.  au],  PhllB.1900.fi2H.pl.  ii.llft.  2;  nfl.T  Cflpftnypo. 

Wreidi-j  [(U(/™m.J.-nkinB.  Bull.  IT.  H.Fl>hO,mm..  XIX, !«» (Junes,  1901),  S!«lt,flg.  10.  Honolulu.     (Type.  N0.4969S,  U.S.  N.M. 
a.lt.  Dr.  JenklhR.) 

Family  LXXIX.  CANTHIGASTER1D,E.— The  Sharp-nosed  Puffers. 

Tins  family  inclixlm  xmall  [luffpra,  ximilar  in  pxt^^mal  appearan(«  to  the  TetTWMlonti<lff ,  but  wilh  the 
tinont  «liar|)  anil  the  liock  more  or  Ktw  <iimprvaaeil  or  ridp*-like.  The  skeletal  i-lianiet*rs  by  whirh 
the  group  in  ilefineil  are  thiia  given  hy  Dootiir  Uill:  Meilifnintalei  xeparated  from  the  KupTaorcipilHi 
by  the  inlerventiun  of  the  flphenotiis,  whii-h  are  conneetetl  ami  laterally  ex[iaii(1e<l,  but  short;  the 
prosethnioid  prominent  al>ove,  enlarKe<l  and  narrowed  forwan).  Vert«l>r^  about  S  -j-  10.  Head 
compretfHpd,  with  s  pivjei'ting,  attenuatt^l  snout;  dorsal  and  anal  short,  few-rayed.  Nostrils  wantinit 
or  little  developed.     Tropic»t  num;  Hinall  species;  none  of  tlieni  reaching  a  len^h  of  more  than  ti 

0«iiu  IW.  OAXTUIOASTEB  Ivaiiuoii. 

Body  short,  deep  and  compretwHl,  the  baeb  more  or  lees  sharply  ridge<l;  nostrils  very  small  and 
inconspicuous,  apparently  somelimi«  imperforate. 

fiinHii/aih-f  Swainson.  Clawi.  Pishiii.  rlo,.  II,  IW.  1M39  liitannoals  only;  mi  type  men  lion  eii). 

fti7ini.i(K« rtwBinBon.  1.  <■..  II.  MM.  IKW  (roilraliif):  »nh«tltiue  lor  IMnlhipiulir;  not  ftiJono/iH,  a  genus  ol  HymeDOpUn  ol 

prior  dnt«. 
Prif'>ib>(HaiKa>ipMR.)Rlcharc]wii.  Voy.  Ileralil,  162.  I>A4  (roHnKwr);  a  mlxprinl. 
Tr-ipidirhllint  Blccter,  Nal.  Tyii».  UtArtl.  Iml.,  VI,  lnw,  MO  {mbvliat). 
Aiumnlui  Pelet".  WfpgniBnn'-  Archiv  IN.W.  ■n4  ttmlatfii. 

AAvnrAofux  (BIbnm  MSt.)  Hollanl,  EluileHliyninniluntin  In  Ann.  Sri.  Mai.  Ilh  wr.  Zool.,  VIII.  IHST.  320  (jHTvmt). 
EamnrirrHuJi-ntita.  Bull.  I'.  S.  Plxh  Comni..  XIX,  ISW  [lane  »,  1901).  389  {NlmiiiUm). 

a.  Body  almoxl  cvcrj'wliere  n>verpd  wllli  Hmall  piipklFn;  body  not  barml, 
b.  Sno<ilH-<Ih  smalt  prlrklcs. 
e.  Body  with  white  Hpotx:  raudal  peiluncle  without  npinules:  Inlvrorhllal  eqiiHl  to  ey«.  slightly  eonove;  dOFMt  cays  9. 

jariatirr.  p.  430 
er.  Body  with  white  and  blaek  spotM:  raiidal  pediinrte  with  Bplnulen;  Interorbital  Sal,  wider  than  eye:  domt  rays  II. 

bb.  Snout  without  prickles:  body  and  head,  except  enoui.  with  prlcklea:  donnl  ray*  10:  body  with  broad  dark  barx. 

aa.  Body  inoxlly  nnoolh. 

It,  Doraal  TayH  more  than  10;  body  with  dark  apota. 

r.  Snout  long,  1.5  in  head:  donwl  ray"  11 Iwijibo,  p.  493 

c.-iJiioolul>out2..'iin  head;  dorwl  rays  IS .jVin/Aiii m,  p.  134 

dd.  Ihiml  raj-H  10. 

/.  Body  with  dark  KpolK:  small  priekles  on  slites,  caudal  pedun<-le.  belly,  domi  fin,  and  a  pat<*h  mi  lower  part 

ol  check epilampnu.  p.  m 

(f.  Body  with  twodarli  lines;  a  tew  minnle  spiaes  on  lower  surface  ol  body,  otherwiHe  smooth .  .titlmiafni.  p.  436 

368.  Conthigaatei'  jactator  (Jenkins).     Fig.  187. 

Head  2.66  in  length  of  body;  depth  of  body  from  back  U>  lower  edge  of  base  of  pectoral  3.S3  in 
length.  Eye  equal  t'l  interorbital  space,  2  in  snout;  D.  9;  A.  10;  P.  16;  C.  7.  Profile  rising  fnmi  tip 
of  snout  to  middle  of  back  where  the  median  dorsal  ercsl  forms  a  prominent  point;  dorsal  profde  of 
head  coni'ave  from  tiji  of  snout  to  eyes,  straight  from  eyes  to  dorsal  prominence.  Interorbital  space 
ver}'  slightly  concave;  prolile  descending  to  a  siraight  line  from  apex  of  liack  to  clorsal  lin,  from  dorsal 
Gn  to  caudal  lin  descending  with  gentle  concavity;  caudal  [>eduncle  deep  anteriorly,  depth  just  back 
of  ilorsal  and  anal  fins  e<iiial  to  snout;  much  It9«  deep  po»<teriorly,  depth  just  l)ef on' bases  of  caudal 
rays  2.;t."i  in  head;  ventral  [larls  of  botly  much  ililated,  depth  l>elow  pectoral  1,25  in  depth  aliove  pec- 
toral; doraal  and  anal  fins  very  short,  dorsal  above  anal ;  rays  equal,  about  3  in  head;  caudal  slightly 
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roandecl,  median  rays  equal  to  snout;  pectoral  wide,  (JiHtal  c<\ge  slightly  concave;  upper  rays  longeet, 
2.06  in  head.  Botlyand  head  everywhere  except  on  caudal  (ledunele  covered  with  small  anperities 
cnnNRting  of  small,  erectile,  two-rooted  ppine«  dire^'teil  backward;  Hpineu  larfceetun  belly. 

Color  in  alcohol,  dark  brown  altove  and  on  sides,  belly  pale  yellowish;  dark  partf  with  numerous, 
rejiiularly  diHtribul«>d,  pale  (apparently  bluish  in  life),  round  or  polyifonal  spots;  s)>ots  lai^est  on  sides 
where  the  brown  (trounii-color  appears  as  a  network  between  them,  olwolote  on  fore  part  of  head  in 
one  specimen,  extendinf;  distinct  to  tip  of  snout  in  a  smaller  one,  none  smaller  thaii  pupil,  those  on 
Hides  three- fourths  of  eye  in  diameter;  dusky  ring  al>out  eye,  most  conspicuous  above;  lina  colorless. 

At>  was  i^at«!il  by  Doctor  Jenkins,  this  species  is  very  similar  to  C.  piinrlntitiiiimu  (Giinther).  Its 
distinotioti  rests  on  a  difference  in  the  color  pattern,  the  spot^  being  fewer  and  generally  more  wi<le)y 
Heparat«<l  than  those  of  C.  puiirinlinMiiiw.  The  iliittendeii  belly,  an  alleged  distinctive  character  seen 
in  the  tyiie  specimen  of  C.  jarl'itin;  is  merely  the  result  of  the  specimen  having  l)eeii  preserved  while 
distended  with  air.  In  3  specimens  from  I.jiyBBn  Island,  measuring  2.!iS.  ^{.07,  and  :{,fl6  inchei^, 
reapei'tively,  the  spots  on  the  si<les  of  the  head  are  nearly  as  large  us  those  on  the  1>ody;  those  on  the 
upper  part  of  the  snout  are  about  halt  as  large;  there  are  T  or  8  on  a  line  between  up|ier  part  of  eye 
and  tip  of  snout.  Xhose  on  the  snout  and  upfier  part  of  head  and  nape  are  narrowly  liordered  with 
dark  brown.  On  the  bixly  there  are  about  l.t  spotJ!  in  a  line  between  the  dorsal  an<l  anal  fins,  and  6 
in  a  vertical  line  near  the  middle  of  caudal  peduncle.    The  largest  example  has  an  indefinite  dark 


Pio.  lX7.—Oi»lliii/atlrrjaelab/r  (Jenkins!:  rnim  the  lypf , 

spot  below  the  base  of  ilorsal  Hn.  In  life  the  spots  are  light  blue.  Most  of  thein  are  as  tai^  as  the 
pupil,  and  so  close  li^ether  that  the  brown  ground  color  ajipears  as  a  network. 

Three  examples  from  the  reef  at  Honolulu  measure  1 .46  inches  each.  The  spots  on  the  upper 
[>art  of  the  snout  and  head  are  very  small,  5  in  a  line  lietweeti  up]ier  ]>art  of  eye  and  tip  of  snout. 
They  are  ocellated,  as  are  alsi)  the  spots  along  the  l«i'k  to  (he  ba.-<e  of  dorsal.  There  are  7  or  8  spots 
in  a  line  between  anal  and  dorsal  fins,  and  4  in  a  vertical  line  near  middle  of  caudal  (ie<luncle.  The 
cotyjie  colle<-ted  by  Doctor  Jenkins  in  Honolulu  also  has  large  b|    tu    n  the  m    il. 

('.  punctatitniiiiit,  represented  by  8  specimens  from  Pai  an  a  I  as  from  7  t*  !0  small  ocellate<I  spotw 
in  a  line  on  upper  part  of  snout.  The  spots  on  the  back  from  t  ai>e  to  l>ase  of  cautlal  are  small  and 
have  dark  margins.  There  are  from  II  to  23  spots  between  anal  ai  1  lor^l  and  from  8  to  15  on  the 
caudal  peduncle.  One  example  has  4  short  lines  exten  In  g  backward  fr  m  the  eye.  A  specimen 
from  the  (ialajiagos  l.tlands  referable  to  C.  pmu^alimn  »  has  the  spots  n  the  -ii  les  of  the  snout  fused, 
fanning  vertical  Imnds.     There  are  H  short  bands  or  elongate  spots  radiating  backward  from  the  eye. 

The  s|)ecies  was  not  obtained  by  us,  the  only  s|)ecimensi  known  In-ing  the  2  examples,  1.5  and  2.5 
inches  long,  rei>pe<:tively,  ohlaineil  by  Dr.  Jenkins  at  Honolulu,  anil  6  examples  collected  by  the  Allia- 
(roKt,  .t  at  Honolulu  and  :i  at  ].aysan  I><land. 

Tn-pidifhlhiit  jarleUnr  JelikiliH.  Bull.  I'.  S.  PtHli  Cnniln.  [ur  IH<m  IJune  n,  1901 1. 

Niit.Hiui.Col1.  O.  P.  Jeiikllixj;  Ibid,,  XXI t.  1902  |!te|>[.  2j.  I3UH).  4H.>  i  [ 

(Knliolnln;  Idyaan  iHland). 
■Mfockm  maruarilalMi  (ubinilri.  Sleinduliner,  Dtnks.  Ak.  WIm.  Wleii   LXX,  1 
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303.  OauthiKRstor  o&huensle  (.Tenkinf).    Fi^'.  1R8. 

lleail  :i  in  lengtlii  titptli  2;  eye  4  in  heaiij  snout  1.5;  interorbital  3;  I).  11;  A.  lOj  C.  9;  P.  16. 

B<Kiy  fliort,  rleep,  and  (■omiiresi^tl,  tiie  hai'k  nurniw  8ii<l  e^tmngly  elevaleii;  anterior  prolile  rising 
jiivtty  evenly  to  a  |)oint  slijihtly  jMniteridr  tti  vertit«l  of  gill -opening;;  inler»)rbital  nearly  flat;  Hnoiit 
loiif;,  flattened  laterally;  t<H'th  flron(t,  <imvex,  the  edge  Bharji;  eye  email,  high  uji,  the  BU|iisorhital 
pniminent;  gill-(ipenin(r  fhort,  filiglilly  oliliqiie,  leai  than  (liameUr  of  f ye;  nostril  small  and  ini-onspit^ 
1IOUS,  but  evident  and  i>erf[>rate;  taudal  ]ie<lnn<-le  (iimprexaeil,  lis  least  depth  alxiut  2  in  head. 

BihIv  covered  more  or  less  nnifomily  with  small,  chort  prickles,  most  prominent  on  unout,  back, 
chin,  cheek,  l>elly,  and  under  jH'ctoral  fin;  caudal  iiedunt^le  and  poeU'rior  |:art  of  wde  nsketl;  base  ii( 
pei'Uiml  and  other  flna  naked. 

Color  of  a  nearly  fresh  example  (No.  I):)5^),  2.8  inches  long,  bluish  gray,  upper  partK  «f  hea<l  and 
liody  dusky;  region  from  axil  of  |ie<rt>>nil  fin  to  donuil  tin  anil  l)ac.kward  to  iMist-  of  caudal  and  In-Ioh- 
fiir  wime  distani-i>  U'low  level  of  chin  covered  with  small,  bright  blue  s|>nts;  dark  brown  Hjioti*  l>eluw 
and  behind  pei'toral,  mingleil  with  the  blue  ones:  ■'>  or  H  narrow  bniwn  Ihies  running  obliquely  down- 
ward and  forward  im  side  of  head,  underneath  which  are  brown  Hpotti  and  lines;  radiating  blue  lineu 


from  eye;  2  blue  lines  extending  fnmi  upper  iHislerior  Iwrder  of  eye,  diverging  and  then  coming 
ti^ethpr  al  an  eniinen<-e  back  of  occiput  in  such  a  way  as  to  include  an  irregular  ovhI  area  al»mt  as 
liirge  as  eye;  laudal  dusky,  with  some  small  blue  8|iots  like  lliosc  on  lioily;  di>rsal  and  anal  transjMir- 
enl,  with  diis-ky  l»ses;  blue  B[Hrts  on  liase  of  dorsal,  and  some  on  iiaite  of  anal.  Color  in  alcohol  of 
same  s[ie«'imen,  <lark  olivaceous;  Ixxly  from  gill-o]H>ning  to  cauilal  fin  with  numerous  sniall,  round,  jiale 
bhiRh  spots,  among  the  lower  of  which  are  iutersperseil  brownish  fljKits;  cheek  with  4  or  5  narrow 
liluish  lines  senanited  by  dark  brown  ones  running  ujiward  and  backward  from  chin  to  r^ion  in  front 
of  gill-o|)ening;  liencath  and  l)ack  of  these  are  nunieroua  brown  s|>ots  and  short  wavy  lines;  short  blue 
lines  ratliating  forwaril  and  domiwanl  from  eye;  2  similar  blue  lines  running  backwanl  and  upwani 
from  eye,  coming  Ir^cther  on  nape  and  inclosing  an  oblong  area  about  as  large  as  eye;  (ins  all  dusky; 
dorsal  bla<-k  at  liasc  anil  with  a  few  blue  sjuits  I'n  luise;  liasal  third  of  anal  blackish;  l)Bse  of  p«t'toral 
black. 

This  si>ecies  Is  known  only  from  the  type  (original  No.  ■i26],  a  sjiecimen  4.ii  inches  long,  obtained 
by  DiH'tor  .Icnkins  at  Honolulu  in  IRSH,  and  one  example  (No.  KVf'H)  2..i  inches  long,  obtaJne<l  by  us 
at  llouoliihi,  August  4,  mil. 
Tnii>i'Hrhlh!i- ■'•/•••riiii'  .U-nklm,  Bun.  [>.  S.  Fifli  Comm..  XX[[.  im!  (Si'T'l.^.lwaj.-IK^  tig.  3^  Honolulu  (Type.  No.  bOeW. 
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364.  Conthignster  clnctuB  (Solamler).     Fig.  1K». 

Head  and  body,  exc-ept  front  of  snout,  fflvereil  with  spinulw;  profile  of  snotit  very  steep,  slightly 
(^ncave;  interocular  spiiee  concave,  etiimting  eye;  D.  10,  im  iu'elliia  at  its  base,  but  a  lar([e  blai'k  Uotch 
extending  under  it  upon  the  flank;  a  bntad  black  Iwiid,  between  theee  blol<^hee  on  tlie  flankfl,  con- 
ne<;ting  the  pectorals;  a  band  of  the  Name  color  l>etween  the  eyes,  bordered  in  front  with  bluish  spots; 
snout,  side  and  caudal  peduncle  covered  wilh  snialler  spots  of  same  color,  these  spotjt  equaling  diameter 
of  pupil,  the  spots  of  lower  part  of  snout  having  a  tendency  to  unit<j  in  the  form  of  slightly  curved 
horizontal  lines;  caudal  bordered  with  blai-k.    Polynesia. 


Fio.  l^a.—CaM/tiim-Hfr  i-melut  IRolanden:  [rom  nil  Hanaiiiin  example  taken  by  the  A/batrosi  in  1902. 

niredau  eiuetut  ISolander)  Riphanlmn,  Zool.  Voy.  SmnamtiK.  19.  'iU,  \<tO.  Tahiti. 

ntraad'm  ralrtlini  Bltekrr.  Nal.  Tljds.  Sfd.  Hid.,  IV,  IftlS,  130,  Amboyn*. 

Trapldtelllligi  ralealiui.  Biivlier.  Nal.  Tijda.  UrA.  Iiid..  VI.  \XA.  GOO,  Amboyna. 

AuoiHiiu  mltnliui,  Bleflcrr.  Kmim.  R|ie<.-.  Iiid,  Arclilppl.,  2(K1.  IHIW.  Amboyoa. 

THramfcm  (^H-wmiml  rurimnlin  Valllaiil  A  Saiivime,  Rev,  Mag,  Ziiol.  (*1»erte).  III,  1S75,  SfUi,  Saadwieh  lalandi. 

356.  Canthigoater  psegms  (Jonlan  A  Kvermann).     Plate  50.(i 

Head3inlenKth;deptb2;  eye 4.5  in  head;  snout  1,5;  interorbilal  2,3;  D,  II  or  12;  A.  H;C.  8;  P.  16. 

Body  short,  stout,  moderately  i-ompresHeil;  snout  long,  conic;  anterior  doraal  profile  rising  evenly 
to  r^ion  above  gii  I -opening,  at  which  |>oint  the  body  m  deepe»it;  interorbital  fiat;  gill-opening  nearly 
vertical,  short,  its  length  less  than  diameter  of  eye;  nioutli  \itk,  below  axis  of  body;  teeth  strong, 
convex,  cutting  edge  sharp;  eye  small,  supraorbital  rim  not  prominent;  caudal  peduncle  deep,  its  least 
depth  about  2  in  bend,  its  least  width  4  in  its  least  depth;  length  of  caudal  peduncle  from  dorsal  fln  to 
base  of  i-auda!  fin  1,3  in  head;  from  liase  of  anal  fin  2  in  head;  dorsal  prominence  equally  distant 
between  lip  of  snout  and  posterior  Itase  of  caudal;  base  of  dorsal  1.5  in  height  of  fin,  whicli  latter  is  2 
in  head;  anal  similar  to  dorsal,  its  edge  roundeil;  caudal  truncate,  or  very  slightly  convex,  1.2  in  head; 
pectoral  broad,  its  l>ase  2,6  in  head,  free  edge  oblic|ue,  posterior  rays  1.5  in  anterior  ones;  body  mostly 
smooth;  interorbital  space  and  snout  alxive  and  on  side  with  sniall  prickleu;  telly  with  a  few  prickles; 
a  tW'att^red  patch  also  on  side  above  ])ectoral. 

Color  in  alcohol,  dark  hrown  alxive,  paler  below;  3  or  4  short  blai^k  lines  running  forward  from 
orbit,  and  same  number  liackward;  lower  part  of  si<le,  especially  posteriorly,  and  lower  part  of  caudal 
peduncle,  witli  small  roundish  black  spots;  snout  and  interorbital  sjiace  crossed  by  about  12  narrow 
black  line)),  these  extending  down  on  side  of  snout;  side  of  snout  with  3  or  4  narrow  black  lines  from 
chin  toward  eye,  separated  by  paler  lines;  posterior  to  these,  Rmall  irregular  black  spots  covering  entire 
cheek,  dotted  over  with  fine  white  specks;  ends  of  spines,  pectoral,  dorsal,  and  anal  pale  whitish, 
their  baaes  largely  brownish  black;  caudal  dark  brownish  or  black. 

i>  Truiiiillehlhi/t  pnijiiia  iiii  plate. 
K,  C,  B,  1*03—28 
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This  e|«fit!M  is  kuuwn  tnun  the  type,  No.  WNSS.  I'.  S.  N.  1 
uhUiiKMl  by  iiH  at  Honolulu  in  ltM)l,  Hsct-und  fpei'iinen  recently  r 
and  from  niiiiieniiu  ^ix^iuienH  obt«ine<l  by  Dtictor  Jordan  al  Samoa. 
TrufulirlUhui p«'ir«"  Jordan  A  Evcrmarm.  Bull.  I'.  K.  Plih  Cumm..  XXII.  IMU  (July  9,  im<).  ••>».  Honolulu. 

966.  Caathigaater  jtmthinue  (Vai1la:il  &  ^uvage). 

I>or8iil  with  13  rays;  heaii  wiUioiit  nasal  tenlac'liw;  niunit  2.5  in  head;  back  rounded;  profile  not 
i^leep,  iMinvex,  )(radually  meiyin)^  into  the  dornal  uiitliiie;  biHly  without  apinea,  exi>-pt  the  ventral 
poueh,  which  \a  furnished  with  xhort,  atroiig  Hpinex:  caujtkl  fin  as  long  an  eaudal  pe<iuni-le. 

Bod)*  Blale  color,  some  blai'k  blotches  l)elwt-eii  |iecIoraland  eye;  a  few  large  rounded  black  blotchei^ 
at  intervals  aliing  tlie  iiptier  jMrt  of  ventral  giouch;  upper  [lart  of  pei'toml  black;  caudal  and  dorsal 
stroller  in  color;  anal  tranMiiarent. 

Hawaiian  Islandw;  not  seen  by  us.     Known  only  from  the  recori  by  Vailtant  and  Sauvage. 
T-ifmcKluH  lAimaiiiitiDJanlhiiiai  vmllaiit  A  Sail  cage.  Kev.  Miw.  Z<h>I.  (M  »Tlesi.  II],  Hah.  2M.  Hawaiian  Iilaod*. 

SS7.  Oanttu(rast«repilampnu  (Jenkini').     "I'uu  iiliii."    Fif>.  IM- 

Heail  2.8  in  length;  de|.th  2.7;  eye  .1-6  in  head;  wnout  I.B;  interorbital  3..S;  1).  10;  C.  10;  P.  17. 

Body  oblong,  couiprenw"!;  Iiiiul  long,  wiout  iKiintiii,  itM  uideH  flattened;  mouth  sniall,  Ibe  teeth 
Htrong.  i-onvex,  meeting  in  a  iirmluceil  point  al  the  center;  eye  liigh  up,  the  cupraobilal  rim  |iroudiient; 
interorbital   space  concave;   anterior  profile  from   tip  of  snout  to   occiput   nearly  stmiglit;   caudal 


peduncle  eomprespe<i  and  deep,  ilH  deptli  2.2.'>  iti  bead;  gill-opening  verlical,  its  length  less  than  diam. 
eter  of  eye;  nostril  Miiall,  [lerloralc,  nol  in  a  projecling  lul)e. 

Body  chiefly  smooth  on  niiles  and  <-audal  i>eiluncle:  dur^l  region  between  eye«  and  dorsal  fin 
with  small,  I'harp  prickles;  a  similar  patch  on  lower  iiart  of  i-beek  and  belly;  snout  and  interorbital 
region  nake<i;  lower  jaw  nakeil;  imsterior  jwirt  of  iKxly  and  caudal  peduncle  naked;  6ns  miHlerale; 
dornal  with  the  anterior  rayw  longest,  the  friT  iilge  obliijue,  nearly  straight,  height  of  fin  2  in  he«il; 
anal  iM>inte<l,  ilt<  length  alxiut  2.H  in  head;  caurlal  tnmcHte,  il.H  length  1,:!  in  beail;  pectoral  broad,  little 
oblique,  its  length  2.li  in  heail. 

Color  ill  alcohol,  ]>ale  bniwnifh  alxjve,  paler  on  sides  and  lielly;  a  large  blackish  area  on  side 
below  base  otdornal;  cheek  and  entire  body  coveretl  with  small  roundii^b  brown  spots;  2  dark-brown 
lines  on  cheek  under  eye;  2  or  3  similar  lines  ra<liating  backward  from  eye  and  2  others  running 
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lorwaril  from  eye;  5  narrow,  dark  lines  across  head  between  eyes;  a  dark  median  line  from  tip  of  lower 
JHw  to  vent;  side  of  snout  with  2  vertical  and  2  horizontal  brown  lines;  tins  all  pale,  the  caudal  w*ith 
L-onverging  liglit-brown  lines  on  base. 

This  epeciee  ie  known  only  from  the  type,  a  Hpeeiinen  3.5  Inchen  lon^;,  collected  near  Kihei,  Maui, 
by  Mr.  Kichard  C.  McGr^or. 


3B8.   C&nthigaster  biteeniatuB  (Jenkins).     Fig.  191. 

Head  2.66  in  length  of  body;  depth  a  little  greater  than  head.  Back  compressed,  culminating  in  a 
very  obtuse  point  above  middle  of  {lectoral  fin.  Profile  from  tip  of  snout  to  before  eyes  somewhat 
concave,  straight  from  interorbital  to  top  of  domal  prominence,  descending  In  a  stmight  line  from  here 
to  base  of  caudal  fin,  beinjf  interrupted,  however,  at  middle  by  elevation  bearing  dorsal  fin.  Ventral 
outline  evenly  curved,  no  more  convex  than  the  dorsal;  eye  3.33  in  head;  snout  1.75  in  head;  inter- 
orbital contave,  slightly  greater  than  eye,  3  in  head;  one  nostril  in  each  side,  eai'h  a  simple  opening 
with  slightly  raised  margin,  but  scarcely  tubular;  distance  from  eye  to  nostril  2  in  distance  from 
nostril  to  tip  of  snout;  front  of  dorsal  fin  midway  between  dorsal  prominence  and  base  of  caudal  fin, 
outline  rounded;  mys  10,  longest  1.5  in  snout;  caudal  slightly  rounded,  median  rays  equal  distance 
from  tip  of  snout  to  center  of  pupil;  anal  similar  lo  dorsal,  front  of  its  base  below  posterior  end  of  base 


¥la.  tn.—aiiUhiffatifr  bilxniului  (Jenkins):  tram  the  type. 

of  dorsal;  pectoral  broad  (in  specimen  median  and  lower  rays  on  both  sides  broken),  upper  rays  2.5 
in  head;  a  few  minute  spines  on  lower  surface  of  body;  surface  otherwise  smooth. 

Color  in  alcohol,  general  color  brown  or  dusky  above,  paler  brownish  below;  a  wide  dusky  band 
from  base  of  upper  rays  of  the  caudal  running  forward  along  side  of  body,  above  base  of  pectoral,  to 
upper  end  of  gill-slit,  here  becoming  narrow  and  curving  downward  around  anterior  edge  of  gill-slit, 
then  backward  again  below  it  as  a  narrow  band  below  base  of  pectoral  anil  along  side  of  body,  parallel 
with  the  upper  l>and,  to  a  little  below  middle  of  caudal  tin,  a  black  spot  on  ouler  side  of  base  of  pectoral; 
baaee  of  upper  and  lower  caudal  rays  black.  One  specimen,  2.04  inches  long,  secured  by  Dr.  Wood  at 
Honolulu.     It  is  apparently  not  distinct  from  the  Japanese  Bpe<'ies,  ''.  rwuhtim  (Schlegel). 

EuBiuttiriaiibltamialuileBlilaB,  Bull.  U.  S.  Fish  Cum.,  XIX.  ISW  (June  S,  1901),  400.  Hg.  12.  Honolulu  (Typ«.  Nu.4»T02,  tl.a. 

Not.  Mu>.);  JenklDH,  BiiU.  U.  S.  FUhConi,.  XXII.  1902  (Sept. '23.  1909).  4W  (Honolulu^  lypeiipedmtin). 
Tetrodon  emuU>/iuelaluM,  HleindacliDer,  Denks.  Ak.  WIh.  Wlen,  LXX,  1900,  a  IN,  pi.  Ill,  Hg.  3  (Laysan);  not  of  Gunther. 

Family  LXXX.  UIODONTID^.— The  Porcupine  Fishes. 

Body  short,  broad,  depresseil  above;  belly  moderately  inflatable,  covered  everywhere  except  on 
the  lips  and  caudal  peduncle  with  spines,  which  are  usually  2-rooted  or  3-rooted  at  their  bony  base; 
caudal  peduncle  short  and  slender;  mouth  moderate,  terminal,  each  jaw  covered  with  a  bony  plale  like 
the  beak  of  a  bird,  these  not  divided  by  a  median  suture;  nostrils  on  each  side  forming  a  small  tentacle, 
usually  with  2  openingB;  eye  rather  large,  gill-opening  moderate,  immediately  in  front  of  the  pectoral. 
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which  iM  phorl,  hroail,  and  roiindfHl;  <tomat  ami  anal  finx  )ihi~irt,  RJinilar  In  each  olher,  rounileil  in  form 
anil  plai^l  poHltriorly.  (ieiicra  aliout  (i;  s)HH'i<>H  15.  SIii^IkIi  fi^'htx'.  living  on  tliv  iKitliim  among 
weedf  anil  »)ralii  in  tropical  aMui.  When  iliftiirlKxt  they  fwallow  air  and  float  lielly  upward  on  the 
water.  Their  catiacity  of  inflation  It)  very  much  lews  than  that  of  the  Telrmtdonlidw,  from  which  family 
Ihey  differ  chiefly,  however,  in  the  Htron(;er  anuatuTi'  ami  in  having  no  iliviwion  in  the  bony  plate  of 
(-itlicr  jaw.  They  are  ran>ly  UHeii  an  fcHul,  Iteing  generally  regarded  as  poisonous.  The  speeiee  are 
nioHtly  well  known  in  iH>]le('tion)>,  the  lingular  dirni  having  altnu'led  the  attention  of  travelere  in  the 
earliet^t  times. 

11.  l>HnDBl  owlHrXtonn  mmtly  2-nkot«<1^  llie.tpliies  rathrr  xl-nilpr,  bill  stiff  and  ert-rtlle:  bolh  Jawse nlirp Diodon,  p.  136 

aa.  DerDial  uml  Heel  Ions  all  or  nearly  all  ^Tcwird,  rarb  uiih  a  nlxirl,  kIIR,  Immovable  npliie 

Q«nu  197.  DIOMIt  linnaBU. 

Boily  robust,  the  l)e]ly  moderately  inflatalile;  dermal  Hpinef  strong,  ntiff,  most  of  them  2-nxited 
and  erectile,  a  (ew  .T-rociled  and  therctorp  iniiiiovalile;  ItoUi  jaws  entiri-;  nai«l  tube  simple,  with  2 
lateral  ii|iening!i;  )ie<-t(iral  broad,  the  margin  undnlate,  the  upper  lotie  longtvt;  vertitnl  fins  rounded, 
the  dnreal  and  anal  Hhiirt,  posteriorly  inaerttHl,  Himilar  to  each  other.  Tropical  seas;  the  few  epeciva 
very  widely  diHtri bated. 

IHoitoH  Linna-iU',  Ryx.  Nat..  Ed.  X.  Wi,  n»  (h^TU). 

llimiliinl'in  Birt-ier.  Atliu  tchlh,,  V.IiG.  1H69  (hiiiirii);  namea  Kubxlltute  Inr  nindnn,  Innnhnfa  to  ntiothfrgmia;  the  flnl 
iipeci€«  mpnllonvil  by  Linnsiis  liefiig  Mflou  nd'nun.  whirh  ivaa  Ibprrfore  laken  by  Bl«fk«r  an  Ibe  type. 

a.  FtODlal  spineK  long,  usually  longer  than  pcnl-pevloral  i<pln«>.  about  iwlivas  long  an  eye  In  adult AafamiUAio.  p.  436 

na.  Frontal  spines  nol  longer  than  (be  poM-periiirsI  nplne*. 

6.  Dor«!ray«li!,Bptnegon  forehead hn/trii.  p.*S7 

M>.  Doraal  rays  III:  noHpiDex  on  Ion-bead : nHd^n>n>.  p.  43S 

309.  Diodon  holacantbus  I.itinaeiiH. 

D.  12;  A.  12.  Very  Himilar  to  Diodotx  hyt^rir,  Init  with  the  frontal  spines  UBUally  longer  than  the 
spines  behind  the  pectorals,  alwiit  twice  as  long  as  eye;  predorsal  spines  not  Bhortcne<i,  2-rooted; 
erectile;  about  14  to  IT  spineti  in  a  series  l>etween  snout  and  ilnrsal;  post-pectoral  spines  not  especially 
elongate,  but  movable;  i>ectoral  broader  than  long,  upper  lot)e  polnteil,  tower  lobe  roun<led.  C-olora- 
tion  much  as  in  IHoilnii  hi/nlrij;  but  more  variable,  the  BpotH  fewer  and  lai^r;  usually  a  broad  black 
)>ar  from  eye  to  eye,  contiimed  lielow  eye  as  a  narrow  Itar;  a  broad  l>ar  across  oiviput;  a  black  blotch 
above  each  pectoral;  a  short  bar  in  fr<)nt  of  dorsal,  another  in  which  the  <loraal  is  inserted;  a  blotch 
behin<l  the  pectoral,  and  many  small  spots  an<l  blott'hes  on  thenp|ier  jiarts;  (ins  with  lew  spots,  mostly 
immaculate  in  the  young.  Found  in  all  wann  seas,  north  to  the  Florida  Keys,  IjOwer  California,  and 
the  Hawaiian  Islands,  its  range  coinciding  with  that  of  I>io<lon  hi/Urij;  from  which  it  may  prove  to  be 
not  distinct.  The  differences  are  generally  evident  in  the  adult,  but  young  individual!*  apjiarently 
intermediate  are  often  found.  Possibly  they  are  the  2  sexes  of  the  same  speiues.  Jordan  and  Snyder 
had  this  si)edes  from  Japan  and  Doctor  l^teindai^bner  reconls  it  from  I^ysan,  whence  he  had  one 
specitiien.  It  was  not  seen  by  us  among  the  Hawaiian  lslan<ls,  but  the  AlbalroiK  obtained  at  Laysau 
Island,  ft  single  specimen,  9.'25  inches  long,  u|>on  which  Professor  Snyder  has  the  following  note: 

"The  tins  are  innnaculate;  10  or  12  smalt  dusky  s|iiits  si'Mtered  over  the  l>oily;  a  bruail,  dark  bar, 
interrupted  in  the  ndddte,  extending  between  the  eyes;  a  similar  bar  on  nape,  a  spot  as  large  as  eye 
above  and  l>ehind  iiectoral,  a  median  brown  liar  on  back  anterior  to  dorsal,  and  a  blotch  surrounding 
base  of  dorsal." 
IXodun AofnninlAiu  Unneeiia,  Syst.  Nal.,  Kit.  X.SO&.n^A  India  (iMACd  on  Arttdl;  mispriul  Soi Imlaeanlluut.  Snyder,  Bull. 

U.  S.  Fisb  Com.,  XXII,  1902  (Jan.  19,  I9W),  h35  (t^y.^n  NInnd). 
DtadanJ^uRWiuHhaw,  (ien.  Zool.,  V.  4a«,  %  1(*04;  alter  Lr  Diixlon  livlvle  Laefptde. 
ModoH  gpiHitti'HfiNMl'uvier,  M«in.  Him.  Hist.  Nat.,  IV,  1S4,  IMIS,  nohKaUly. 
Diadim  amrmmanilalut  Cuvler.  op.  dl.,  IV,  136,  pi.  fl.  ISIH.  no  locality. 
Diadoa  vjrmanilalut  Cuvier.  op.  ell.,  IV.  1311.  pi.  7, 181H.  no  locality. 
Dioilim  mtillii«iKuUilia  Cuvier.  op.  eit..  IV,  137. 181s,  no  Incallly. 
ViiKiun  qutulrimaciilalvt  Cuvler.  op.  elt,,  H',  137,  pi.  C,  18IB.  Tahiti. 
thodan  meluiioptii  Kaup,  Welgmann's  Arcblv.  IBfci.  ■.-^. 
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Paraitlodon  noremmaculatai.  BUcker,  Allaii  Ichth..  V,  hi.  pi.  106.  flg.  3.  IKt.  IPriaman.  KumHtn:  Batii^  Mas:  Stngapore: 

Baijoa.  Maliado,  Celebes;  Kajeh,  Buro;  Amboyim;  New  CulntH). 
Faradiixlon  i/wxtlrlmaeulaliu,  Bleeker,  op.  ell..  58  pi.  212,  fl;;.  2.  IHfiS  (Luwajong.  Solor,  .^mboynal. 
J)t,.>fonninru[a(u>UUnther,  Cat..  VIIl.  307. 1870,  St.Croii.  Jamaica,  [^nama.  Sautb  America,  Band wicb  lalaada,  China. 

Swioe  Sea,  Indian  Ocean,  Eaat  Indies,  Amboyoa.  Cape  of  Good  Hope.  Bourbon,  Formoia;  Sleinda«hnrr. 

Denkx.  .Ak.  Wlw.  Wlen.  LXX,  1900.  SIR  (Lit>-)ian). 
IHalon  hataca/xllim,  Jordan  Hrtd  Evetmann.  Kish.  Norib  A  Mid.  Amer.,  II,  1748. 1898  |La  Paz). 

360.  Diodoa  hyetrix  LinnH'iis.     Fig.  192. 

Hea<l  2.9;  depth  4;  eye  4.5;  snout  2.5;  preurbjtal  4;  interorbital  1.4;  wtdlh  nf  head  1.1;  widlh  nE 
hody  at  base  of  pectorals  1.1 ;  D.  12;  A.  12;  C.  10;  P.  Zl. 

B<>dy  stout  and  heavy  forward,  ta|ieriii({  ixisleriorJj-;  anterior  profile  from  tip  ot  snout  to  inter- 
orbital re^iioii  concave;  interorbilal  very  liroad  an<)  n<.>urly  flat,  m^rcely  (-onv<'x;  eyes  laiye,  oblique, 
farther  apart  posteriorly;  Aiouth  broad,  iU  width  'i  in  head;  dental  plates  siroiif;,  the  edge  lilunt  and 
rough,  not  much  convex  ut  middle;  gill-0|H3ninK  vertical,  Khort,  with  a  broad  anterior  flap;  nostril  in  a 
short,  simple  lube  with  2  openings,  one  smaller  and  more  lateral  than  ttie  other.  Body  covereil  with 
strong,  sharp,  erectile  spines,  longest  in  the  pimt-iiectoral  n'^ioii,  where  tliey  eiiual  distance  from  eye  to 
gill-opening;  those  on  nape  ahout  2  in  eye;  those  on  belly  usually  short  bat  more  slender  than  tlioee 
on  hack;  those  on  posterior  part  of  back  and  on  tail  short  and  3-rooted,  and  therefore  not  erectile; 
snout  naked;  si<ies  of  caudal  pednntle  naked;  about  6  spines  on  dorsal  side  of  caudal  peduncle  l>ack 
of  dorsal  fin  and  2  on  ventral  surface  posterior  to  anal  fin. 

Color  in  alcohol,  light  brown,  pale  or  yellowish-white  below;  entire  upper  part  of  head  and  body 


Flu.  192.— Biurfon  hyilrLc  Llnnitiis:  BfliT  Jordan  and  Rvennflnn. 

and  also  sides  covered  thickly  with  small  round  or  roundish  blai:k  spots,  smallest  and  most  n 

on  snout,  fewest  on  cauilal  |>eiluiH-le;  Udly  with  a  few  small  dark  spots  on  belly ;  a  broad  dark  band 

across  under  side  of  head,  convex  forward;  fitisall  profusely  marked  with  small  dark  spots. 

Occasionally  taken  among  the  Hawaiian  Islands.  We  liave  examined  a  specimen  20  inches  long 
taken  by  tlie  AlUiti'iki  at  Monolulu  in  1890,  one  25  inches  long,  and  another  of  10  inchee  obtained  in 
1889  by  Doctor  Jenkins;  and  2  examples  20  and  21  inches  long,  respectively,  securevl  by  us  at  Honolulu, 
where  other  examples  were  collected  by  the  AllnlroM  in  IiX)2,  Smith  and  Swain  record  it  also  from 
Johnston  Island. 

/>jnd»n  lnuMi  Unnata,  S>-i>t.  tint.,  Ed.  X.  33^.  IT.Vl.  India  Inltcr  AHedl):  »ruUh  ii  Hvraln.  ITw-.  IT.  H.  Nal.  Mub..  t,  iHfti, 
HI  (JohnKton  bland);  Jordan  &  Kvermaun.  Flub.  N'orth^  Mid.  Amer.,  II,  174.').  IIW:  Ji;nkl>iA<.  Bull.  U.  S.  FIsti 
Comm,.  XXII,  1902  (Sepl.  23,  1303).  489  (Honolulu);  Snjdpr,  up.  uil.  (Jan.  lU.  19M),  »U  (Honolulu). 

IHodon  atinffa.  Bloch,  Ichlbyologie.  IV,  7!i,  pi.  12a,  17XT;  uul  u[  Llnnieus. 

DiV-JoBp/umirrfLac^pMcIIlBl.  Nal.  PoIm..  II.  10,  pl.3,  fig.  3, 1800,  Martinique;  on  n  drawing  by  Plumler. 

JHadm  brarhtatat  Bloch  &  Hchnelder,  Synl.  Icbth.,  113,  I8DI. 

ZHddonfmnrdiftuCuTier,  M«m.  Hist.  Nat..  IV.  132. 1H1S,  nolocallly. 

Dialm  eehinut  Raflnenque  iti  Bonaparte.  Oat.  Met.  Flw.  Eur.,  87.  IMC.  Hedltemnean;  nu  dmcripllou. 

niadon  allinga  Riippell,  Verzeiclin.  Senckpnb.  Huh.  Samml.  Fiwhp,  SS.  IHW. 

fTobioanUHi  Ajiifru  Gray.  Cat.  Flub,  fkill.  Uronow.  27.  IKU  (Africiin  and  Ami^ricfin  uceaiin). 

Airodiorfon  hyririi  Ble«ker,  AUbb  [chth..  V.  M.  pi.  'J07,  flg.  2.  186-^  (Bntavla,  Java;  Telokbeloug,  Sumalia;  Balu;  Makuisar, 
C^lebm;  lirantuka.  Floreii;  Timor;  Temale;  Amboyna;  Wahai,  Ceram;  Baiida)? 

r  Diodantpinaiiitliaiu,  Gitather,  Cat,  Vni,  307, 1870  ((^pe  of  (1c«k1  Hope:  .Hiam), 


,GoogIe 


488  BULLETIN    OF   THE   UNITED   STATES   FISH   COMMISSION. 

861.  Diodon  nudifrouB  Jenkinx.     "Oopu  kaim."     Fig.  193. 

D.  16:  A.  12;  forehead  Rluping  upward  from  snout  at  angle  of  about  45";  interorbiUl  1.3  in  bead; 
apines  Dioelly  ehort,  not  lonKer  than  eye,  exi^pt  those  back  of  pectoral,  the  longeet  of  which  are  equal 
to  length  of  pei-loral  and  about  2  in  head;  no  spines  on  forehead  below  level  of  upper  margins  of  eyes; 
foremost  spines  of  head  few  and  short;  head,  1)ack,  sides,  all  the  Sns  and  the  membranous  sheaths  of 
the  spines  closely  covered  with  snmll,  roundish,  black  Dlwla,  much  smaller  than  pupil;  below  pale;  a 


Fia.  193.— Diodon  nudl/rmt  Jenktnn;  from  Ihe  (ype. 

brown  band  from  below  (jiH-openinR  forward  along  lower  angle  of  head  to  below  eye,  then  acroes 
throat  continuous  with  corresponding  band  of  opposite  side.  Known  only  from  one  specimen,  21 
inches  long,  obtained  hy  Doctor  Jenkinri  at  Honolulu,  and  from  several  examples  recently  seen  in  the 
Waikiki  aquarium. 

Diodon  nudifroHii  Jenklna.  Bull.  V.  S.  FJsh  Comm.,  XXIt,  IWi  (Sept.  23.  IIH3I,  4K8,  Hg.  Sb.  Honolulu  (type.  No.  BMM.  V.  S. 
N.  M.;  C011.O.  P.Jenktnsl. 

0«iini  1S8.  CBILOKTCTESTTR  Bibran, — The  Bnrr-flihai. 

Body  broail,  depressed,  moderately  infl^jable;  dermal  spines  short,  stout,  immovable,  triangular, 
each  with  3  roots;  nasal  tube  simple,  with  'i  lateral  openings;  the  tube  sometimes  rounded,  sometimes 
flattened,  and  with  the  partition  feeble  and  easily  torn,  so  that  the  tentacle  appears  di\'ided;  caudal 
peduncle  short;  fine  small,  formed  a»  in  /Korfon;  jawa  witliout  median  suture. 

Species  numerous,  of  smaller  eize  than  those  of  IHodon,  Ihe  spines  broader  and  lower,  their  baem 
forming  a  coat  of  mail.     Only  one  species  known  from  the  Hawaiian  Islands. 
CAtJOmifi^cnu  Bibron  In  BBmevllle,  Rev.  ZooloKique  IMS,  ^AQ  {nlieiital«i=llgTiniii). 
ChilomycliTut  K&tip,  Wlegmann'e  Archlv  1847.  36ft  {nnlenKalxii). 
OgelletMiit  Raop,  op.  ell..  l«SS.  Ml  [orbiaihirli). 
CvanifftiAys  Knup,  op.  cH.  {citfiileHt). 

Diodon  Sleeker,  AIIhb  leMh.,  V,  1f6fi.  bl  (aliiifla.  the  HrBt  iipccles  named  by  LInnieiv);  not  Sioffon  aa  properly  mtrlcled 
tjy  Kaup  lo  IHodon  hyilrir. 

362.  ChilomycteruB  afflnis  (.iiiiither,     'YMjiuAue." 
Head  2.7;  depth  3.5;  snout  2.&;  eye  4;  preorbital  4.8;  interorbital  1.6;  depth  of  caudal  peduncle 
5.2;  length  of  gill-opening  equals  eye;  D.  12;  A.  10;  C.  H;  P.  20. 

Body  short,  stout  an<l  broad,  its  width  at  pectorals  e<{Eial  to  length  of  head;  anterior  profile  from 
tip  of  snout  to  interorbital  concave;  interorbital  broad,  concave,  the  supraocular  rim  not  prominent; 
eye  large,  placed  obliquely,  the  anterior  marginw  being  clowr  together  than  Ihe  posterior;  mouth  rather 
large,  its  width  1.6  in  interorbital  width;  teeth  strong,  in  a  broad,  flat,  rough  plate,  the  cutting  edge 
low  and  concave,  the  upper  with  a  strong  blunt  point  at  middle;  nasal  tentacle  fattened,  somewhat 
bilobed,  the  surface  with  small,  roundish  cup-sbaped  <'avities;  gill-opening  vertical,  a  little  wider  than 
base  of  pectoral;  spines  all  short  and  blunt,  increasing  in  length  posteriorly  except  above  and  below, 
3-rooted,  the  anterior  very  long;  a  very  low  4-rootei!  spine  on  posterior  part  of  interobital  space;  3  low 
supraocular  spines  followed  by  a  row  of  3  somewhat  higher  spines,  the  first  of  which  is  l-rooted,  the 


,GoogIe 


FI8HE8  OF  HAWAnAN  ISLANDS.  439 

Dest  3-root«d,  and  t^e  last  with  a  very  long  SDterior  root  and  2  very  short  lateral  roots;  no  epinee  on 
cheek;  middle  of  belly  with  very  low  spints  having  long  and  Btrong  anterior  roota;  caudal  peduncle 
crossed  by  2  bony  plates,  the  anterior  formeil  by  the  inner  roots  of  the  spine  on  earhside  of  dorwd  fin, 
the  pceterior  being  the  bifid  bony  baae  of  a  single  median  short  spine,  which  disappeare  with  age;  a 
small,  slender,  suprao<-ular<-irnisnear  base  of  midille  supraocular  spine,  thissometiinesobacure;  spinew 
of  back  each  often  with  broad  but  fihort  dermal  flap  posteriorly,  these  sometiues  ubxcure  or  wanting. 
Fins  all  rounded;  dorsal  high,  its  height  almut  2  in  head;  caudal  lonfj;,  its  rays  about  1.8  In  head;  anal 
similar  to  dorsal,  a  little  lower;  pectoral  very  broad,  ita  edge  nearly  truncate,  it«  depth  1.2  in  ilistance 
between  eye  and  gill-o^iening. 

Color  in  alcohol,  dark  browniwh  or  olivai^cous  aliove,  yellowish  white  Ix'low,  the  color  on  back 
distributed  in  indistinct  clouds;  side  with  4  broad  dark  brown  bars  extending  downward  from  the 
dark  up|>er  parts,  the  firnt  under  eye,  the  wt-ond  in  frtmt  of  ])ectoral,  tht-  third  under  posterior  half  of 
pectoral,  anil  the  fourth  in  front  of  vertii'al  of  dorsal  fin;  entire  Itack  aiid  up^n-r  [larls  of  si<les  with 
numeroux  small  round  black  B[iotx,  less  than  half  diameter  of  pupil,  these  more  s|>an<e  anteriorly, 
especially  on  interorbital  ami  snout,  sometimes  few  or  none  on  snout;  2  or  3  spots  in  front  of  gitl- 
oi>ening,  and  )  or  2  sometimes  on  cheek;  under  iiarts  inirnaculate;  caudal  [leiiuncle  sparsely  spirited; 
tins  all  very  closely  covered  with  suiall,  round  brownish  black  si>ots,  much  smaller  than  those  on 

The  collection  contains  3  excellent  specimens  of  this  flsh,  which  agree  so  perfectly  with  (iunther's 
description  of  C.  q^nis  that  we  have  no  hesitancy  in  identifying  them  with  that  species.  Gunther's 
specimen  was  a  stuffe'l  skin  1-^  inches  long,  from  an  unknown  locality. 

We  have  compared  our  examples  with  a  specimen  from  Tokyo,  Japan  (Coll.  K.  Otaki),  and  one 
from  the  lialapagos  Islands  (Coll.  Snodgrans  and  Heller),  both  of  whieh  were  thought  by  Jordan  and 
Wnyder  and  by  Siiodgrass  and  Heller  to  t)e  identiral  with  *'.  '■aliforniemiii  Eigenmaiin,  from  San  Pedro, 
California.  We  have  not  been  able  to  examine  the'type  of  ' '.  nUij'ornienmt,  but  this  identification  is 
probably  correct,  although  Doctor  Kigenmann  stales  that  his  specimen  had  no  eirri  or  tentacles  any- 
where and  the  color  appears  to  l>e  somewliat  diHerent.  In  any  case  all  our  sjiecinienB  are  certainly 
referable  to  Uiinther's  C.  aiffinh,  which  is  the  oldest  available  name. 

This  species  reaches  a  large  size,  our  loi^^-st  example  excee<ling  20  inches  in  length.  It  <loes  not 
appear  to  be  common  among  the  Hawaiian  Islamis,  and  was  not  ohtaineil  by  Jenkins,  streets,  nor  any 
previous  collector.  Sny<ler  records  it  as  having  been  obtained  at  Honolnlu  by  the  AlliaiTosi,  but  fails, 
curiously,  to  give  any  further  information. 

IHodon  (tprfuHJi  Srhlegd,  Faun&Japonka,  Pol>«.,:»8.p1.  cxxvni.  fig.  1.  IMZ,  Naganki;  nolofCuvier. 

Otilenigelrnu  affinii  Gunther,  Cat..  VllI,  3H.  lOTO,  locality  unknown  (lype.a  uliiHwl  nkln  15 inches  long,  in  BrlHah  Hiiwum); 

Snyder,  Bull.  V.  H.  Fbh  Comm.,  XXII,  IWi  (Jan.  19.  1904),  A36  <Hi)nnlulu|. 
Cliilomyclena  ralifiimirntit  ElKeiunaiin.  Anger.  Nnl,.  V.  189],  1133.  8ai 

nodont  FiBhes  of  Japan.  liiPrw.r.S.Nal.Mus..  XXIV,  ISD] 

Proc.  Waab.  A<:.  Soi.,  VI,  1904  (Jan.  31,  1905),  416  fTasus  Cove,  Albemarle  Island). 

Farailj  LXXXI.  HOLII)*.— Head  Fishes. 

Body  oblong  or  more  or  less  short  and  deep,  compressed,  truncate  behind,  so  that  there  is  no 
caudal  peduncle.  Skin  rough,  naked,  spinous,  or  testellated.  Mouth  very  small,  terminal;  l*«th  com- 
pletely united  in  each  jaw,  forming  a  bony  l)eak  without  median  suture,  as  iu  the  Diodoiilida:  Dorsal 
and  anal  fins  similar,  falcate  in  fnmt,  the  {)Osterior  parts  more  or  less  perfectly  confluent  with  the 
caudal;  no  spinous  dorsal;  no  ventral  tins;  pelvic  bone  undeveloped;  pet^torals  present.  Belly  not 
inflatable;  gill-openings  small,  in  front  of  pectorals;  an  accessory  o[>ercular  gill;  no  air-bladder. 

Fishes  of  the  open  seas,  lipparently  composed  of  a  huge  head  to  which  small  fins  are  attached; 
found  in  most  warm  seas,  pelf^c  in  habit,  and  reaching  a  very  large  size.  The  very  young  are  vari- 
ously shorti^ned  in  form  and  armed  with  s|iines.  The  fiesh  of  these  fishes  is  coarse  and  toi^h  and  not 
nscxl  for  food. 

0«niu  109.  RASZAKIA  Hardo. 

Body  oblong,  the  depth  about  one-half  height;  skin  smooth,  tessellated,  divided  into  small  hes- 
agooal  scutella;  caudal  truncate.  Otherwise  essentially  as  in  Mnla.  The  larval  forms  are  unknown. 
Pelagic, 

Saniatiia  Nardo,  Ann.  Sd.  Regn.  Lombani.,  Venel.,  V,  1*40, 10, 106  (tnmeotut). 
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383.  Banzauia  mokuR  Jenkinn.     "Apahti;"  ".Vakun."     Fig.  194. 

D.  17;  A.  18;  C.  19;  P.  :t;  <lepth  2.12  in  lenuth;  head  2.H;  eye  6  in  head.  2.3.1  in  snout. 

Body  much  tonipresseil,  the  vt^ntral  margin  a  sharp,  evenly  curved  keel;  eye  mnch  above  axis  ol 
body,  a  little  nearer  snout  than  bar*  (it  pectoral;  teeth  forming  a  turtle-tike  beak  completely  hidden 
by  projecting  folds  of  skin,  which  form  a  truncated  opening  to  the  mouth;  gill-opening  juBt  in  front 
of  upper  base  of  pectoral,  i-overeii  by  a  2-lobed  valve;  body  covered  by  an  armor  of  small  plates,  more 
or  lePH  hexB^ional  and  concealed;  pectj>rBl  about  1.5  in  bead,  alxive  axis  of  IxHJy;  heifrht  of  ilorsal 
aliout  equal  to  lieail;  anal  slightly  tower;  rlorxal  and  anal  each  eejiarateil  from  the  caudal  by  a  not^-h. 
Color,  brigbt  silvery  on  sides,  upjier  |iartM  dark;  sides  with  brighter  silvery  bands,  the  first  3  with 


Fill.  I9i.— Rumania  mahia  Jpnklnn:  Irom  (he  type. 

distinct  black  borders,  the  next  4  with  imiiierDUH  black  s)>ot8,  the  black  margins  ap))earing  only  on 
lower  parts. 

DiSerin^  from  Uniiiimiii  Irunmla  t'biefly  in  the  smaller  eye,  placeil  well  alxive  the  mouth  and 
aliove  the  axis  of  Ihe  IhxIv.  in  the  high  [Hisitiim  of  the  jiecloral  tin,  in  the  higber  donnal  and  anal,  and 
in  the  ciiloraliun.  Originally  known  from  one  specimen,  211  inche<<  long,  takeu  at  the  moutli  of  Pearl 
Harbor,  Oahu,  by  Mr.  Iliel  Kapu,  and  went  to  Stanford  I'lnvernily  by  Mr.  Charles  B.  Wilson.  A 
second  example  about  i  inches  lont;  was  Ht'cure<l  by  uaal  Honoltihi  in  Ihe  summer  of  1901. 

Ramanin  mnitiio  jL-nkins,  riw.  Csl,  Ae,  «cl„  M  series,  V.  Ofiober  81,  IfSR.  7»0,  7W,  wilh  colore  pl«le.  Peirl  Hsrbsr.  ne»r 

S.  Fl»h  Comnt.,  XXir, 
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Subopder  OSTRACODERMl.— The  Trunk  Fishes. 

This  group  iDcludeettioee  Plpctognaihx  which  are  without  epinoue  dorealand  which  have  the  body 
inclosed  in  s  3-anic1ed,  4-anf>led,  orii-HnKled  Ihik  or  carapace,  formed  b)'  )>otygonal,  bony  wutra,  firmly 
joined  at  tbeir  edftes,  and  with  distinct  teeth  in  the  jaws.  There  in  but  one  family,  the  Oslrariid^,  a 
singular  oftsboot  from  the  Sclfrodermi. 

Family  LXXXII.  OSTRAtl!n,C.— The  Trunk  Fishes. 

Body  short,  culxiid,  tri<juetraus  or  pentagonal,  eovereit  by  a  t»rapa<*  formed  of  firmly  uniteil 
polygonal  bony  pat*:heH,  the  jaws,  bases  nf  the  fiiw,  and  caudal  peiluncle  free  an<l  covere<l  by  ainooth 
skin.  Muuth  email;  each  jaw  with  a  t>in|;le  Heries  of  long,  narrow  teeth;  maxillariea  and  premaxil- 
lariea  timily  united;  gill-Dpeniof;  a  nearly  vcrti<'al  slit,  below  and  l)ehind  the  eye;  doraal  fin  single, 
short,  without  spine;  anal  short,  similar  ti)  dorsal;  caudal  rounded;  no  lentr&l  fins;  vertebrae  14,  the 
anterior  9  elongate,  the  last  5  extremely  sliort;  no  ribs,  (ienera  3;  species  about  ^,  all  of  the  tropical 
seas,  living  near  the  bottom  in  shallow  waters.  The  siiecies  of  this  group  are  so  singular  in  apiiearanc-e 
and  BO  easily  preserved  that  they  havelieen  common  in  collections  ever  since  the  collecting  of  tropii-al 
curiosities  l)egan.  The  4  American  ept-ciea  wenj  well  known  to  Artedi  and  l.inmi'us.  "  The  locomo- 
tion of  the  trunk  fishes  is  very  peculiar.  The  propelling  force  is  exerted  by  the  dorsal  an<l  anal  fins, 
which  hsve  a  half  rotary,  strulllni;  motion,  reseml)ling  that  of  a  screw  propeller;  the  caudal  tin  acts  as 
a  rudder,  save  when  it  is  needed  for  unuxually  rapid  swimming,  when  it  is  used  as  in  other  Hshes;  the 
chief  function  of  the  broad  pectorals  seetris  to  l>e  that  of  forming  a  current  of  water  through  the  gills, 
thus  aiding  respiration,  which  would  otherwise  be  difficult  on  atvount  of  the  narrowness  and  iiifiexi- 
bility  of  the  branchial  apertures.  When  taken  from  the  water,  one  of  these  fishes  will  live  for  2  or  3 
hours,  ail  the  time  solemnly  fanning  its  gills,  and  when  restored  to  its  native  element  seems  none  the 
worse  fur  its  experience,  except  that,  on  account  of  the  air  absorbed,  it  can  not  at  once  sink  to  the 
bottom."  tGoode.) 
a.  ('Arapore  langlcd. 

6.  Onpsce  entirely  without  ipfne* OttTactim,  p.  «1 

d*.  Cftnpnce  with  2  prewular  spina  and  2  le rmi nail ng  the  vcmral  keela Lartoria.  p.  Ml 

ao.  Carapace  S-SDgled Araeana.p.  AK 

Oaaiii.200.  OBTSACIOS  LinnBU. 

Trunk-fishes  with  the  carapace  closed  l>ehind  tliii  itnal  tin;  carapace  with  or  without  frontal  ami 
abdominal  spines;  dorsal  rays  9  or  10;  candal  rays  always  10;  lateral  ridges  developetl;  median  dorsal 
ridge  undeveloped,  or  else  raiseii  in  a  sharp  spine,  tlie  IxMly  tlierefore  4-angled  or  S-angled.  Although 
this  character  is  a  striking  one  il  is  not  one  of  high  structural  importance.  Hollard  and  Bleeker  have 
discarded  it  as  being  of  no  real  systematic  value.  All  wnters  agree  that  the  species  of  tlie  group  are 
most  closely  relate^!,  and  that  the  relations  are  <doser  than  they  appear.  We  think,  with  Doctor 
Goode,  and  Jordan  and  Fowler,  that  the  sha)ie  of  the  carapace  affonls  the  most  reliable  guide  to  the 
arrangement  of  the  species  of  the  genus,  and  we  find  it  difficult  to  define  more  than  2  genera  in  the 
family,  unless  we  assign  generic  rank  to  eai'h  of  the  leading  set^tiomt.  In  Japan  :i  of  these  sections  are 
represented,  Titrofomim,  Ladnrin,  and  (Mracvm.  The  remaining 4,  Rkiofnoinm,  f'hapmui,  Lartophrys, 
and  Acanthoftraaon  are  all  I>ased  on  3-angled  S[)ecies,  a  type  confined  to  the  West  Indian  region  and 
taken  as  a  distinct  genus,  LaciupliTye,  by  us  in  our  Fishes  of  North  an<l  Middle  America. 
'Mroriun  Llnnieiu,  SfNl.  NaL.  tOlh  ed.,  S30,  n5S  (many  species;  Aral  realricled  by  Swainson  U>  1«ng1cd  lorDw,  ciihrrna 

taken  aa  lypc). 
7Wra»mt»  Svraliuan.  Clamo.  FlBh.,  11,  323, 1S39  tlnrrilM). 
IVKtum  Kaup.  WlegroanD'a  Arehlv  Nalur,  lASfi,  21^  {ttiineat). 
n.  Ventral  surface  o(  carapace  wllhoni  apoM;  anterior  opening  ol  carapace  broad,  KTcaWt  Ihan  orbit. 

6.  Sides  ol  body  with  jtolden  spots sebit.  p.  442 

66,  Sidesol  body  entirely  HltboutspoMi «iftiirM**»,  p.  443 

aa.  Vetitral  mrface  of  ranipace  with  small  bluish  white  spots  ur  rellculatioiiB:  anterior  opening  of  carapace  narrow,  ila 
width  l«  Ihan  orbit lenlii/inatum.  p.  443 
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364.  Oetracion  Mbee  Bleeker.     "Mda."    Fig.  195. 

Head  3,75  in  lengtli;  depth  3;  eye  2.6  in  bead;  enout  1.2;  interorbital  1.2;  D.  9;  A.  9;  P.  10;  C.  10. 

Body  4-eiileil;  back  eliglitly  rounded;  interorbltal  Hal;  tiroflle  before  eyes  strongly  convei,  [roni 
there  to  tip  of  snout  rtraight  or  slightly  concave  in  email  examples,  forniJDg  a  reentrant  anicle  in  larger 
individuals;  side  of  body  concave;  ventral  surface  slightly  convex,  ila  sides  uniformly  curved,  lees  bo 
posteriorly,  the  wiilth  at  middle  one-tonrtli  grealer  than  head,  itn  length  2.6  (imea  head;  width  of 
dorsal  surface  1.2  times  head;  depth  of  side  1.2.''>  in  heaii;  preorbital  1.6  in  head;  carapace  entirely 
without  Bpines;  2  plates  posterior  lo  donul  fin  anil  1  Itehind  anal  fin;  anterior  oiiening  of  carapace 
moderate,  its  grealeKt  width  1.8  in  interorbital;  greatest  width  of  iHrnterior  opening  1.6  in  interorbttal; 
caudal  pe<luncle,  inea8iire<l  along  middle  of  side,  etjiial  tn  snoul;  pectoral  short,  broad,  its  length 
eqiuUing  interorhital  width;  dorsal  shorter,  the  distal  edge  somewhat  obliijue,  length  of  rays  1.2  in 
interorbltal;  anat  fin  shorter,  the  rays  Lit  in  interorbltal;  caudal  long,  rounded,  its  length  equaling 
greatest  interorbltal  width  <)r  length  of  lieail. 

CTolor  in  life,  dark  bine  or  black  im  hat'k,  lielly  dark  blue;  a  lighter  patch  below  eye;  an  irregular 
golden  band,  nearly  as  broail  as  eye,  across  lop  of  head  between  the  eyes;  back  ctivered  with  many 
amall  round  white  spots,  uniform  in  sixe  and  unifnmdy  distrihnled ;  side  with  golden  spots;  caudal 
peduncle  black,  with  one  or  more  jows  of  golden  spots  on  each  side  and  while  dots  on  dorsal  surface; 


axil   blae;   fins  dusky,  posterior   half  of  caudal   lighter;   iris  while,  with  orange   spots.     Difierent 
specimens  show  considerable  variation  in  color,  sou>e  Iteing  clecidedly  dark  blue,  others  black. 

In  alcohol  the  general  color  becomes  dirty  brownish,  the  spolH  bluish  white;  the  basal  portion  of 
caudal  black,  the  distal  part  yellowish  white;  aiial  and  pectoral  pale  yellowish  white,  each  crosseil  by 
1  or  2  darker  liars;  base  of  pectoral  dark  brown;  the  orange  stri[>e  across  interorbltal  i>ale  dusky. 

The  Bureau  has  rei'enlty  retvived  from  Mr.  Berndt  5  siiecimens  of  this  specieti,  3.3  tti  4.7  inches 
long.  These  diSer  in  no  way  from  specimens  <'ollected  by  Doctor  Jordan  in  Samoa.  Two  examples 
have  the  ventral  surface  without  spots,  while  2  otiiers  have  the  same  area  spotted  like  the  back.  In 
1  specimen  the  spots  extend  inward  along  the  edges  of  the  ventral  surface  of  the  carapace.  Some 
have  the  caudal  peduncle  with  spots  only,  while  others  have  elongate  white  bands  of  irregular  shape, 
^o  two  being  alike  in  this  respect.    The  largest  individual  has  a  transverse  white  band  between  the  eyes. 

This  is  the  most  abundant  species  among  the  Hawaiin  Islands,  although  not  represented  in  our 
collections  by  many  specimens.  Doctor  Wood  obtained  1  exam])le,  the  Albntron  2  in  1896,  Doctor 
Jenkins  1  (the  type),  and  1  was  secured  by  us,  all  at  Honolulu.  The  Albntrmi'  found  it  at  Puako  Bay, 
Hawaii.  There  are  2  spe<:iinens  from  Honolulu  in  the  California  Academy,  and  we  have  examined  a 
specimen  collected  by  Snodgrass  and  Heller  at  Clipperton  Island.  The  species  was  also  found  by 
Doctor  Jordan  at  Apia  where  it  is  known  as  Moamoa  Samasama. 
OstraciDiiHlxiBleeker.  Vtrh.  B*(.  flen..  XXIV.  3-^.  Ub.  G.  Hg.  13.  Eut  Iodic >. 
f  IMToeioa  bombifnmt  Hullard,  Ann.  Pel.  Nm.,  I*.n7,  VII,  188. 

Ortm<™n™mB™niJenkins.Biill.  U.S.  Fl^hComiD.  lor  1869  (June  8,  1901),  S96,  fig.  fl,  HonoluliU type,  No.  1W97,  D.S.N.  M. 
Coll.  O.  P.  Jenkins);  ibid.,  1902  {iicpl.  29.  1903),  1S6  (Honolulu):  Snyier,  op.  Mt.  (Jan.  »,  1904).  536  (Puako  Ba;, 
Hawaii). 
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366.   OBtrocion  oahuensU  Jordan  &  Evermann.     "^oamoa  waa."     Plate  51, 

Head  3.9  in  length;  depth  2.9;  eye  2.9  in  head;  Hnout  1.2;  preorbital  1.6;  Jnlerorbital  1;  D.  9; 
A.  9;  F.  10;  C.  10. 

Body  4'Sided;  dorsal  side  o(  carapace  evenly  convex,  He  greatest  width  one-fourth  greater  than 
head;  iatera!  dorsal  angles  not  trenchant,  slightly  convex  anteriorly,  then  evenly  convex;  anout  blunt, 
the  anterior  profile  aecen<ling  abruptly  then  strongly  convex  in  front  of  eyes;  interorbital  space  nearly 
flat;  cheek  flat;  side  of  body  concave,  its  width  about  equal  to  head;  vetKral  keel  prominent,  evenly 
convex;  ventral  surface  nearly  flat  posteriorly,  but  little  convex  anteriorly,  ita  greatest  width  1.4  times 
lenfcth  of  head,  its  length  just  twice  its  wi<ltb;  gill-opening  short,  not  exceeding  two-tliirds  diameter 
of  eye;  least  width  of  anterior  opening  of  carapace  1.75  in  inlerorhital,  or  1.5  times  diameter  of  orbit, 
the  depth  nearly  twice  orbit;  mouth  Mnall;  teeth  rich  brown;  least  depth  of  piwterior  oi>ening  of 
carapace  much  lens  than  wi<llh  of  anterior  opening,  equating  distance  from  lower  eilge  of  preorbital  to 
pQptl;  length  of  caudal  peduncle  less  tlian  that  of  head,  its  depth  2.2  in  its  length;  no  spines  anywhere. 
Dorsal  tin  high,  its  edge  obliquely  rounded,  its  length  IM  in  head;  anal  similar  to  dorsal,  the  edge 
rounded,  its  length  1.2  in  dorsal;  caudal  slightly  rounded,  its  rays  nearly  equal  to  head;  pectoral  with 
its  free  edge  oblique,  the  rays  successively  shorter,  length  of  fin  equal  to  height  of  dorsal. 

Color  in  life,  dark  brown  with  blue  ting^;  iuterorbital  space  showing  more  or  lees  golden;  Bmall 
whitish  spots  profusely  covering  entire  dorsal  surface;  no  spots  on  side  of  hody  or  on  face;  no  spots  on 
ventral  surface,  except  a  faint  one  of  a  slightly  darker  color  than  general  gray  color  of  surface;  one 
lot^itudinal  row  of  golden  spots  on  each  side  of  upper  part,  of  caudal  peduncle  from  carapace  to  base 
of  caudal  fln;  pectoral,  anal,  and  doraal  fins  with  transverse  rows  of  faint  spots;  caudal  bluish  black  at 
base,  white  on  posterior  half;  a  broad  light  or  yellowish  area  below  eye;  iris  golden. 

Color  in  alcohol,  rich  brown  above,  the  sides  darker,  and  the  ventral  surface  paler,  brownish 
about  marpns,  dusky  yellowish  within;  entire  back  with  numerous  small,  roundish,  bluish -white  spots; 
upper  half  of  caudal  pe<iuncle  with  similar  but  larger  spots;  forehead  and  snout  dark  lm>wn;  lips 
brownish  black;  cheek  dirty  yellowish;  sides  and  ventral  suriace  wholly  unspotted;  base  of  caudal 
blackish,  paler  distally,  the  dark  extending  farthest  on  out«r  rays;  other  fins  dasky,  with  some  obscure 
brownish  spots. 

This  species  is  related  to  0,  lebs:  Bleeker,  from  which  it  differs  in  the  smaller,  more  numerous 
spote  on  back,  the  entire  absence  of  spots  on  side,  the  smaller  size  of  the  spots  on  the  caudal  peduncle, 
and  the  brighter  yellow  of  the  suhorhital  region. 

The  type  and  1  cotype  were  obtained  by  us  at  Honolulu  wbereother  specimens  were  later  collected 
by  the  AtbalTO»*.  One  example  was  obtained  by  Doctor  Wood.  Our  specimens  are  •■>  to  6  inches  long. 
Ottrti'^iim  oaJiwTuX.  Jordun  &  Evermann,  Bull,  U.  S.  Fishromm,,  XXII,  1902  (April  II.  1903|,  WO.  Honolulu  (tj-pe.  No.  506«S, 
r.  S,  N.  M.|;  Jenkins,  op.  ci I.  {&vpV  'J3,  19031,  4K":  Snyder,  op.  rlt.  (Jan.  19,  19M),  fSb. 

366.  Ostracioa  leatiKiuosum  Bloch  &  Schneider,     "(kipakahi," 

Head  4  in  length;  depth  3;  eye  2.8  in  head;  snout  1.25;  preorbital  1,9;  interorbital  1.2;  D.  9, 
sometimes  7;  A,  9;  C,  10;  P.  10. 

Body  4-sided;  dorsal  surface  moderately  roiindeil,  the  lateral  donni  angles  not  sharp,  uniformly 
convex,  except  at  extreme  anterior  and  posterior  ends,  where  each  is  slightly  concave;  greatest  width  of 
dorsal  surface  one-fourth  greater  than  length  of  head,  there  being  10  hexagonal  plates  in  a  transverse 
series;  3  plates  posterior  to  doisal  fin;  side  concave,  its  greatest  depth  alxmt  1.2  in  head;  ventral  sur- 
face evenly  convex,  its  sides  uniformly  curved,  its  greatest  width  1,6  times  length  of  heail,  its  length 
3  times  head,  about  10  plates  in  a  transverse  series,  one  plate  behind  anal  fln:  anterior  opening  of  car- 
apace narrow,  its  greatest  width  less  than  orbit;  mouth  small,  the  t«'1h  brown;  anterior  dorsal  profile 
concave  to  front  of  eyes,  then  strongly  imnvex;  interorbital  nearly  flat;  least  depth  of  posterior  open- 
ing of  carapai'e  equal  to  width  of  anterior  opening,  its  greatest  width  a  trifle  greater  than  depth  of 
preorbital;  length  of  caudal  pedum'[ee([ualingliea<l,  its  depth  2  in  its  length;  dorsal  fln  high,  its  rays  1.6 
in  head;  anal  similar,  equally  high,  its  distal  edge  rounded;  caudal  broad,  rounded,  its  length  nearly 
nqualing  that  of  head;  pectoral  with  its  distal  edge  oblique,  the  longest  rays  about  as  long  as  caudal. 

Color  in  life  of  an  example  (No,  Vib'iH),  3.25  inches  long,  gray,  covered  all  over  carapace  on  all 
sidea,  including  head,  with  small  white  spots;  similar  spots  alt  over  caudal  peduncle  and  on  basal  half 
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of  caudal  fin;  posteriorly  the  Bpot«  have  a  tinge  of  blue;  spots  on  head  very  small,  those  posteriorly 
larger,  but  none  nearly  so  lartce  as  pupil;  dorsal,  ventral  and  pectoral  fins  transparent. 

Color  in  alcohol  dark  brownish  black;  back  and  nided  protuaely  (T>vered  with  small,  round,  or 
stellate  bluish  white  spots,  uniformly  disposed;  ventral  surface  paler,  the  lighter  spots  and  markings  dis- 
posed to  run  together,  forming  reliculations;  che^k  with  tew  or  no  spots;  caudal  peeiuncle  brown,  with 
somewhat  larger,  round,  or  oblong  bluish  white  Hjiots;  base  of  dortwl  black,  the  fin  dusky;  base  of 
anal  pale  brownish,  with  a  tew  small  whit«  8I>oIb,  the  base  nf  the  rays  with  a  brown  line,  the  fin 
dusky;  caudal  ilark  at  base  with  a  few  whit«  spots,  the  distal  portion  paler;  ventrals  ilusky. 

This  is  a  species  of  wi<le  distribution,  having  lx«n  recorded  from  the  Indian  Ocean  and  Archipelago 
and  from  various  places  in  the  tropii.^1  Pacific.    Steindachncr  had  1  example  from  Honolulu,  Jenkins 
has  2,  and  we  have  5,  all  from  the  same  place.    Others  were  ohiaineil  by  the  Albalrau.    Jenkins  also 
had  1  from  Ililo  and  there  is  1  from  Hilu  in  the  California  Academy. 
Ottrnri'm  leitliffiKoxu  Blucb  &  »!chni.-ldec.  fiyrX.  Ichth.,  Wl.  ISOl,  lale  of  Prance. 
Oitnuiim  ponetalui  Bloch  &  Sthneider.  SyM.  Ichlh,,  601.  1801;  SteindachDer,  DenkH.  Alt.  Wlaa.  Wlen,  LXX,  1900,  517 

(Honolulu), 
Ottrarmn  mttnigru  Shaw,  Uen.  Zoo).,  V.  VJX.  pi.  172.  imt. 
tthMtOnpun^dJu*,  Koup,  Arch.  NaturaeMrh,.  XXI,  IN6^^le. 
O/inviim  (fWrortim)  paitrtalni.  Sleeker,  Allan  Ichlh.,  V,39,  pi.  202,  Ar.  4,  IWS  (Terrmle;  Amboyna;  Ceram;  Banda  {Neifal^ 

Leilf;  NevQulnea;  Haaritlui:  Tahiti;  New  Holland). 
(MnrimilmigBmtam.  Jenkini.  Bull.  V.  S.  Fish.  Comm.,  XXII,  1901  (Bepl.  13. 1903).  1S7  (Honolulu);  Boyder.  op.  cIL  (Jan. 

10, 10Oi).6S&  (Honolulu). 
(Mraeionptuutatum,  Smith  &  Swaia,  Prw.  U.  S.  Nal.  Uub.,  V,  ixttl,  140  (Johnnlon  Island). 

Osniu  801.  LACTOBIA  Jordan  *  Fowler. 

This  genus  agrees  with  Oilmrion  in  having  the  carapace  4-aiigled,  but  dittera  in  having  strong 
spines  in  front  of  the  eyes  and  a  pair  terminating  the  veJitral  keels;  a  me<lian  dorsal  spine  is  some- 
times present. 

Liuinrin  Jordan  A  Fowler.  Proc.  1.'.  S.  Nal,  Mua.,  XXV,  1903.  KH  (rtiniiUii-). 


367.  IiBctoria  achlemmari  Jonlan  &  Snyder.     Plates  52  and  53. n 

Head  measured  to  gill-opening,  3.7  in  length  to  l>ane  of  caudal;  depth  2.3;  eye  2.7  in  bead;  snout 
4.6;  I).  9;  A.  3. 

Anterior  profile  ol  head  very  steep,  interrupted  by  a  constriction  one-lhinl  of  distance  between 
tip  of  snout  and  iinddle  of  inferorhital  space;  intcrorbital  M|>ace  V-shaiieil,  when  viewed  from  before, 
the  depression  extendii^  almost  to  a  level  with  upjier  e<lge  of  pupil;  I'arapace  with  5  riilges,  the  doraal 
ridge  scarcely  evident,  with  a  large  spine  locate^l  midway  between  lip  of  snout  and  base  of  caudal  fin; 
dorso-latemi  crest  with  3  spine«,  the  anterior  projecting  upward  and  forward  from  the  orbit;  the 
posterior  located  slightly  behind  middle  of  dorsal  spine,  midway  between  anterior  edge  of  orbit  and 
posterior  end  of  tarapace;  the  me<lian,  which  is  sntall  and  weak,  located  somewhat  nearer  to  the 
orbital  than  the  posterior  spine'  ventro-lalerai  ridge  with  4  spines  the  first  very  small  the  sei'ond 
larger,  located  below  dorsal  sp  ne  the  poster  r  one  pr  jeit  ng  I  ackwartl  the  1  stance  Itetnee  t  and 
the  one  of  the  oppos  te  side  equal  t  1  stan  -e  betw  -ph  -enter  of  pup  1  an  1  lorsal  sp  ne  enlral 
surface  of  carapace  on  ex  a  si  gl  t  n  ed  a  lepreas  on  e^le  i  ng  from  breast  to  a  al  fin  plate«i 
granular,  except  10  or  1  n  the  reg  n  )>ovter  or  t  i>e  toral  fi  each  w  th  a  ce  tral  granule  usuall 
larger  than  the  ott  ers 

Dorsal  fin  1  >cated  Iwav  iHlueen  I  rsal  s|  e  a  d  e  1  of  'arapace  base  of  anal  fin  ociup  ing 
most  of  the  space  between  vent  and  end  of  carapiu'e;  pectoral  just  behind  vertical  through  postenor 
edge  of  orbit. 

Dorsal  portion  of  l)od\  duski  with  'mail  dark  spot^  scattereil  over  snout  and  back;  ventral  half 
of  carapace  translucent  with  ziga^  dusky  bars  along  the  regiim  of  creel,  the  color  followitig  the 
vertiial  sutures  l>etwt'en  the  plates  throat  and  UreHst  with  scattered  dusky  spots  somewhat  smaller 
than  pupil. 
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This  species  is  closely  relateil  Ut  L.  Hiaphanain  ( Btcieh  &  Schneider),  of  Japan  anil  the  East  Indiea. 
Ooiiipareil  with  Japanese  examples  it  diftem  in  having  the  spines  better  developed,  an<i  in  greater 
nunilier,  there  being  2  on  the  dorso-lateral  ridge,  1  of  which  is  opposite  the  large  median  spine, 
the  other  between  the  former  and  the  orbital  spine;  also  in  having  the  carapaee  deeper  in  the  repon 
of  the  ventro-lateral  ridge  and  broader  near  the  anal  lin,  and  the  plates  posterior  to  the  pectoral  less 
granular.  The  only  Hawaiian  form  with  whi<^h  it  might  be  confused  is  L.  galendon  Jenkins.  In 
this  spe<:ies  the  ventral  portion  of  the  carapace  is  not  translucent,  the  orbital  spineH  are  longer  and 
project  in  a  more  horizontal  direction,  and  there  are  no  spines  on  the  durao-lateral  crest  posterior  to 
the  orbit. 

One  specimen,  4.13  inches  long,  from  I^ysan  Island,  collected  by  Mr.  Max  Schltnimer,  for  whom 
the  species  is  named.     Type  No.  8440,  Stanford  L'niv.  Miis. 
Lactoriatr.lilfmmeriloid&n&  Snyder.  Proc.  I.'.  S.  Nal.  Mus.,  XXVIt,  13M,  »46,  Layunliland. 

368.  Ijactoria  e&l^odon  ■l<'nl('ns.     "  Afiiiuk-aiia."     ¥\g.  196. 

D.  9;  P.  11;  A.  8;  head  2.S;  depth  2;  eye  2;  snout  4.5;  intcrorbital  1.2. 

Carapace  4-side<l;  a  jnir  of  long,  sleniler,  slightly  divergent  spines  in  front  of  eyes,  their  direction 
(^lightly  upward ;  a  similar  pair  terminating  the  lateral  ventral  angles,  horizontal  and  not  divei^nt; 
middle  of  back  with  a  strong,  iKunpresseri,  triangular  spine,  not<;hed  on  posterior  border,  slightly 


KiQ.  }X,—Latlor1a  galeodon  Jenkins;  from  thr  (yp«. 

projecting  backward,  and  resembling  a  sharp  tooth;  snout  short,  the  anterior  profile  concave;  dorsal 
lateral  angles  little  convex,  the  ventral  angles  more  convex,  12  plates  along  its  edge  from  snout  to 
spine;  8  plates  in  lateral  dorsal  angle,  no  spine  at  its  middle;  ventral  surface  with  11  or  12  plates  in 
longitudinal  median  series,  7  in  transverse  series. 

Color  in  alcohol,  dirty  yellowish  or  olivaceous  above;  middle  of  side  with  a  large  oblong  dark  or 
blackish  area;  ventral  surface  yellowish. 

This  species  is  closely  related  to  the  Kast  Indian  species,  L.  diaphanum  (Bloch  &  Schneider),  from 
which  it  is  readily  distinguished  by  the  entire  absence  of  median  spines  on  the  lateral  ventral  keel,  by 
the  longer  and  straighter  frontal  and  ventral  spines,  the  character  of  the  dorsal  spine,  and  the  opaque 
carapace. 

A  single  example  was  oblaineil  at  Honolulu  in  1889  by  Doctor  Jenkins,  and  our  collection  contains 
three  small  specimens  1  to  1.3  inches  long,  all  from  Hilo.  We  have  also  examined  a  painting  made 
by  Andrew  Garrett,  preserved  in  Hilo,  the  s{>ecimen  having  been  taken  at  Kailua;  also  a  colored 
drawing  made  at  Kailua  by  Miss  Louise  Kimball,  of  Los  Angeles. 

The  .Uhntmm  obtained  several  specimens  at  Honolulu  from  the  stomach  of  a  Coraphsma. 


Lacforia  galtmloH  Jenkins,  Bull.  U.S.  Fish  Comm.,  XXII,  19»2  (Bepl. '.IS,  1903),  4S7,  Sg.  34,  Honolulu  |lype,  No. 

H.  ll.y.  Snyder,  up.  ell.  (Jun.  19.  1904),  !&b. 
(Mronon  diopAanui,  Blelndacbuer,  Dealis,  Ak.  Wlss.  Wlen,  LXX,  I»ua,  517  (Layun  snd  Hawaii);  probably  Di 


7,  v.  9. 
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Onu  SOS.    A3UU3AK&  Qnj. 

This  genuediffers  from  Ottraclon  in  having  thecarapace  6-8ngled  and  open  behind  the  anal  fin.  The 
species  vary  in  fomt  almoet  as  much  as  <Jo  those  of  Oilracion.  In  Araeana  proper  there  are  apines 
over  the  eye,  and  the  abdomen  is  cresttd,  while  inAp<^Uifaproiithe  back  and  belly  are  crested,  but  no 
upines  are  present  anywhere. 

The  single  Hawaiian  specien  of  this  i^nus  is  fully  described  in  Section  11. 

.tramnti  tiny,  Ann.  Nat.  Hlal.,  1. 1£»8.  IIU  iaantui). 
AetroTia  Kaup,  Wttgmanii'n  Arrhiv,  1«.J5.  :tl9  laarilat). 
Ittpropygia  Kaup^  up,  i^U..  '^ih  iunigtritia). 
Keniocfiprof  Kaup,  I.  e. 
Anoptocapro*  Kaup,  op.  I'll.,  iil  lyragi). 

Group  CIRRHITOIDEI.— The  Cirrhitoid  Fishes. 

Thia  group  agrt4i«  with  the  I'eri-oiilea  in  most  respei'ts,  the  chief  external  difference  being  in  the 
form  of  the  peclorals,  which  have  hroad,  procurrent  bases,  as  in  the  Scorpmtidir.  the  lower  rays  being 
unbranchtd  and  more  or  less  Ihickened.  lis  relations  doubtless  Lie  with  both  Fercida  and  Scor- 
psenids.     One  family  is  represented  in  Hawaiian  waters. 

Family  UXXXIll.  CIRRHITID/E. 

Body  compressed,  oblong,  covered  with  mmlerate  scales,  which  are  cycloid  or  ctenoid;  lateral  line 
continuous,  concurrent  with  the  back,  not  extending  on  caudal;  mouth  low,  tc'nninal,  with  lateral 
cleft;  eye  lateral,  of  moderate  size;  premax  it  lanes  protractile;  maxillary  narrow,  not  sheathed  by 
preorbital;  teeth  small,  pointeil,  occasionally  with  canines,  sometimes  present  on  vomer  or  palatines; 
cheek  without  bony  suborbital  slay;  branch  ioatega  I  ^<  it  to  6,  ueually  6;  gill -mem  bianes  separate,  free 
from  the  isthmus;  preopercle  serrate  or  entire;  opercle  unarmed;  no  spinet)  or  serrations  on  bones  of 
cranium;  dorsal  tin  continuous,  long,  the  spinous  and  soft  parts  Buhe<4ual,  the  spines  not  depressible 
in  a  groove;  soft  dorsal  low;  spines  rather  low  and  strung;  pectoral  An  short  and  broad  as  in  the 
Cottidir:  lower  half  of  fin  with  its  rays  simple  and  generally  stout;  the  membraneii  deeply  incised; 
ventral  fins  thoracic,  but  consiilerubly  liehind  root  of  pectorals,  the  rays  I,  5;  air-bladder  large  and 
complicated  or  wanting:  pyloric  cieca  few;  vertebra-  10  r  16  =  26;  skull  very  compac^t  and  solid. 
Carnivorous  fisheti  of  the  warm  seas;  genera  10;  species  40;  apparently  really  allied  on  t)ie  one  hand 
to  the .Srrranii/u-,  with  which  group  Dr,  Boulenger  finds  that  the  skeleton  has  much  in  common;  on 
the  other  hand  they  show  affinities  with  the  Smrpa'mdie.  Through  such  forms  as  these  the  great 
group  of  Loricali  or  mail-cheek  fishes  may  be  connecteil  with  their  perch-like  ancestors.'  This  family 
is  represented  in  American  watere  by  one  genus  (Cirrhitiu)  with  2  species,  and  in  the  Hawaiian  Islands 
by  4  genera  and  about  7  H|>ecies. 
a.  Doisal   wllh   IC    aplnen;   body  greatly  eleval^d   anli-riorly,  Ihe  nape    trencnant;    body  gn*lH   compreaBed 

CinladaelylBi  p.  ♦« 
oa.  tkirvl  with  10  to  12  npliiBB:  bndy  lint  L-levaled  n<ir  Kreiilly  compreBwd. 

b.  Siiuut  long  and  polnled,  S  In  head arrlnloiOra  p.  «7 

M.  Snout  not  espetlitlly  long,  more  than  3  in  head. 

c.  Teelb  on  palatlaen  wanting;  BCaiehun  oheeksHs  well  an  on  body  large Paracirrhilci  p.  448 

ct.  Teeth  on  palatines;  waleauu  body  large,  Ihoae  on  cheeks  email arrhitut.  p.  451 

Oaniii  SOS.  CKZXXODAOTTLUS  LaeJpMe. 

Body  greatly  elevate<l  anteriorly,  the  anterior  profile  rising  abruptly  from  occiput  to  origin  of 
dorsal  fin;  nape  trenchant,  back  very  greatly  compressed,  the  body  tapering  rapidly  posteriorly; 
anterior  dorsal  spines  long  and  strong.    Several  s[>ecies.  only  one  known  from  the  Hawaiian  Islands. 

aicaotiaayliii  Lae«pOde.  mat.  .Sat.  Poias.,  V,  six,  b,  1803  ijatcialui). 
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369.   CheilodactjrIuB  Tittatua  Garrett.     '•Kitatnpu."     Pkte54. 

Head  3  in  ler^h;  depth  2.6;  eye'3.2  iu  head;  U.  iviii,  2H;  A.  |[[,  7;  scales  11-63-12. 

Body  greatly  <:oinpreeeed,  anteriorly  greatly  elevated,  the  profile  rising  nearly  vertically  from 
posterior  line  ot  orbit  to  orifpii  of  liornai  fin,  from  which  paint  it  descendB  in  a  long  low  eurve  but 
slightly  t-onvex;  nape  trenchant;  head  moderate;  snout  not  produced;  mouth  pmall,  little  obliiiue; 
maxillary  iw^rcely  reaching  orbit;  lower  jaw  short,  included;  preopercle  entire;  eye  moderate  or  large, 
entering  anterior  proUte;  nostrils  roun<l,  close  to  eye,  the  anterior  with  a  small,  branched  fllaroeat; 
tins  well  developed;  origin  o(  dorsal  over  posterior  e<lge  ot  orbit,  its  ba^  covering  nearly  entire  lengUi 
of  txHly;  first  dorsal  spine  very  short,  second  somewhat  longer,  third  very  long,  nearly  equaling  head; 
fourth  and  fifth  dorsal  spines  both  a  little  shorter  than  third,  abontl.4  in  head,  the  other  spines 
prc^reesively  shorter;  edge  of  soft  dorxal  nearly  straight,  Ihe  raj's  about  equal  in  length,  a  little  greater 
than  snout  or  about  equal  to  last  dorsal  spine;  caudal  deeply  forked,  the  lobes  pointed;  anal  spines 
short,  tlie  anterior  spines  produced  somewhat,  equal  to  snout  and  e>e;  ventrals  reai^bing  paflt  vent 
their  tensrth  1.6  in  head;  pectoral  long,  the  lower  rays  pnNluced,  nearly  equaling  head;  scales  rather 
small,  firm  and  smooth;  head  denn^ly  covered  with  much  smaller  scales;  scales  of  breast  very  small. 

Color  in  life,  according  to  (iarrett,  grayish  silvery,  ornamented  with  5  oblique  blackish  brown 
bands  disclosed  as  follows:  one  from  shout  to  margin  of  preopercle;  the  second  from  eye  ticross  cheek 
to  base  of  petttoral  Sn,  which  it  involves;  the  tliird,  which  panses  over  the  occipital  region,  extending 
downward  and  backward  tt  axil  of  |icctoral;  the  fourth  and  broadest  from  origin  of  dorsal  downward 
and  backward,  widening  in  its  <lescent  and  passing  beneath  the  alnlonien  under  the  ventral  fins;  a 
tilth  l)e^nning  at  the  tip  of  fourth  dorsal  spine,  passing  downward  and  backward,  reaching  back  at 
base  of  seventh  spine,  ami  continuing  chiefly  on  side  to  caudal  peduncle,  partly  crossing  lateral  line 
under  about  twelfth  dorsal  ray;  within  this  dorsal  band  are  3  irregular  pale  or  whitish  spots;  caudal 
peduncle  with  a  .large  blackish  Ht>ot  near  the  middle  and  2  smaller  ones  at  liase  of  caudal  fin;  oper- 
cular flap  and  snout  tingeit  with  orange  red;  interurhilal  with  2  transverse  brownish  red  bands;  dorsal 
fin  anterior  to  fifth  black  band,  white;  soft  portion  of  dorsal,  caudal  and  anal  light  yellowish,  the 
caudal  lobes  tippe<l  with  blackish  brown;  pectoral  orange-red;  ventrals  deep  blackish  brown;  iris 
yellowish  silvery,     in  aliuhol  the  general  |>altem  of  coloration  hohla 

The  above  description  Is  base<l  upon  a  specimen  about  6  inches  long,  taken  at  Honolulu  some 
years  ago  by  Dm^tor  Kosensten),  of  ISan  Fraix-lsco,  and  now  in  the  California  Acadeiiiv  of  ^-iences. 

The  spedee  is  an  extremely  rare  one.  It  was  described  originally  from  Honolulu,  by  Garrett, 
bis  type  being  a  specimen  T  inches  long,  the  present  location  of  which  is  unknown.  It  is  probably  not 
in  existence.  The  description  and  colored  plate  in  (iiinther'K  Fische  der  Siidsee  were  based  upon 
Garrett's  description  and  sketch:  A  second  example,  8  inches  long,  was  obtained  by  Profeseor  Schau- 
inslaiid  at  Honolulu  in  1H96,  and  described  by  Dotrtor  Sleindachner.  Kecentiy  we  have  received  from 
Mr.  Bemdt,  at  Honolulu,  2  other  examplui  much  larger  than  either  of  those  previously  known.  They 
measure  6.!)  and  9.T  inches,  and  with  the  specimen  in  the  California  Academy  of  Sciences  and  the 
one  in  the  Museum  at  Vienna  seem,  therefore,  lo  be  the  only  known  examples,  and  are  probably  the 
only  representatives  of  the  species  extant. 

e.  Nal.Sol.,  HI,  1864  IJanuary  i).  103,  Hawaiian  lilandi;  J^nklllii.  Bun.  U.  3.  Fiih 

-IHS  (Honolulu:  i-oll.  l>r,KowU!ilern|. 

-Siid^ve.  Ill,  73,  pi.  .'il.  ag.  H,  1ST4  (SandwJi-h  Inlandel;  t^telndaehnEr,  OenkB.  Ak. 

Q«BW  SM.  CIREEITOIDBA  Janktu. 

So  palatine  teeth;  teeth  on  vomer;  jaws  with  narrow  band  of  small  canine-like  teeth;  intermaxil- 
lary denticulate;  preopercle  finely  toothed;  dorsal  single,  of  10  spines  and  12  rays;  5  rays  of  pectoral 
simple,  lower  rays  of  pectoral  elongate,  1.8  in  head;  snout  sharp,  poiuled,  3  in  head.    This  genus  is 
Bllie<l  to  Oxyrirrhitei  Blueker,  from  which  it  differs  chiefly  in  the  shorter  snout. 
an-AUouJca  Jeaklus,  Bull.  IT.  g.  Flab  Comm.,  XXII,  \»ll  (ti«i>t.  -a.  1W3J.  ASH  {bimacala). 
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370.  CirrltitoideabimaGula  Jenkins.     Fig.  197. 

Ileaii  2.6  in  length;  depth  3;  eye  4.6  in  hea.1:  snout  :t.S;  inaxillarv  2.7;  D.  x,12;  A.  iii,6:  scales 
3-H7-7. 

Body  short,  deep,  and  compressed,  tlie  dornal  profile  Btron^ly  arched  from  tip  o(  §nout  io  base  of 
first  doreaL  Bpines;  back  very  aarrow,  trenchant;  ventral  outline  nearly  straight,  liead  rather  long, 
pointed;  snout  long  and  pomteil;  inouth  moderate,  slightly  ob! I (jue,  the  jaws  equal ;  maxillary  reaching 
pnpil;  jaws  with  small,  elose-set  canine-like  teeth,  small  teeth  on  vomer,  none  on  palatines;  prei>i>ercle 
serrate;  opercle  ending  in  a  long  flap;  tins  ratlier  lar;^;  dorsal  spines  slender,  weak,  their  length  equal 
to  distance  from  tip  of  snout  to  middle  of  pupil;  dorsal  rays  somewhat  shorter;  second  anal  spine 
longest,  about  equal  to  longest  dorsal  spine;  anal  spines  similar  to  thotie  of  soft  dorsal;  caudal  slightly 
rounded;  ventrals  rather  long,  reaching  pa:<t  vent;  pe<-toral  moderate,  the  middle  rays  longest,  about 
1.2  in  head;  scales. rather  large,  lateral  line  complete,  t)eginniug  at  upper  end  of  gill-opening  and 
running  a  little  nearer  dorsal  outline  potileriorly ;  scales  on  nape,  bn^ast,  cheek,  and  opercle. 


Color  in  alcohol,  dusky;  bo<ly.<*roHsed  by  alfuut  7  rather  broad  darker  vertical  liars,  the  first  at 
origin  of  doraal,  second  under  middle  or  spinous  dorsal,  thini  under  beginning  of  soft  doreal,  hist  2 
on  caudal  peduncle;  head  dusky  yellowish;  a  large  brownish  black  spot  on  opercle,  and  another  large 
round  brownish  black  sjiot  on  i^ide  above  lateral  line  and  under  posterior  thirti  of  soft  dorsal:  fins  some- 
what dusky,  the  anal  darkest. 

The  above  description  is  bast'<l  chiefly  upon  the  ty|)e,  No.  S0702,  U.  S.  N.  M.  (original  No.  275),  a 
specimen  2  inches  long,  oblaineil  by  Jenkins  at  Honolulu.     One  other  specimen,  which  was  taken 
ati  a  cotype,  is  of  the  same  length  and  was  obtaine'l  at  the  same  lime. 
CirrAKotdrubJmacutn  Jenkins,  Bull.  ['.  S.  Fish  Comm.,  XXII.  1WJ  (S«p[. 'n.  1903),  1i»,  flg.  Sfi.  Honolulu. 

Oanni  206.  FABACISKHITE8  Bl«ek«r. 
Premaxillaries  not  produced;  some  of  the  teeth  on  jaws  canine-iike;  teeth  on  vomer  hut  none  on 
palatines;  head  obttwe,  convei;  IxHly  and  head  covered  with  large  scales. 

This  genus  is  close  to  I  'irrhitui,  from  which  it  differs  chiefly  in  the  alisence  of  palatine  teeth  ami  in 
having  lai^  scales  on  cheek.     !Most  of  the  species  of  f  "irrhilidir  of  Polynesia  belong  to  this  genus. 
Paracirrhari  Bletker,  Veth.  K.  K,  Wet.,  XV.  187,'),  5  (fi»-il/ri). 

a.  DoTTUi  rays  14;  body  crimsed  by  altf mating  broad  barsuf  red  and  wblte ...,.- cinctiu.  P-  H9 

oo.  Dorsal  ray.H  11;  bo<l)'  wilhoiit  red  and  while  crossbara. 

A.  Head  will)  numerous  email  or  line  round  apols:  no  large,  brovmish  poslovular  ocellui fotteri,  p.  tm 

bb.  Heud  without  small  round  spots;  a  large  tirowDisli,  poelocular  ooellus analiu.  p.  430 
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"Oopuka-liai-hai;"  PdopA  '• 


Head  3  in  length;  depth  2.8;  eye  4.5  in  head;  mout  'iA;  maxillary  2  4,  interorbital  "i  3,  D  i, 
14;  A.  HI,  6;  suiles  5-48-10;  Br.  5;  giltrakera  12  -i  5,  flnely  ciliatiNl. 

Body  oblong,  compressed,  deepest  through  base  of  pei'toral;  dorsal  outline  from  tip  of  snout  to 
origin  of  dorsal  rather  eteep,  straight,  thence  to  end  of  Hn  evenly  slanted,  ventral  outline  slightly 
curved;  head  longer  than  deep,  compreMBed,  aubeonic;  snout  bluntly  pointed,  mouth  rather  large, 
nearly  horiwintal,  lips  thick,  lower  jaw  slightly  included;  maxillary  reaching  about  to  anienor  edge 
of  pupil;  a.  single  row  of  small  conic  teeth  in  each  jaw,  behind  these  antenorlv  a  [>at(h  of  small  Mlli- 
form  teeth;  bands  of  villlform  teeth  on  vomer  and  palatines;  p(«terior  e<lgeo[  preopercle,  roughly 
flerrate;  eye  high  up,  the  supraorbital  above  line  of  anterior  profile;  interorbital  narrow,  concave; 
anterior  nostril  with  a  short  branched  Blamentatutut  as  long  as  pupil;  Ann  mtlier  large,  origin  of  dorsal 
slightly  in  advance  of  base  of  pectoral,  the  latter  much  in  front  of  ventral,  distance  from  origin  of 
dorval  to  tip  of  snout  equal  to  head;  dorsal  spines  not  as  high  as  rays,  the  fifth  or  sixtli  longest.  2.1  in 
head;  base  of  spinous  dorsal  slightly  longer  tlian  that  of  soft  dorsal,  the  anteriur  dorsal  rays  slightly 
the  longer,  longest  1.75  in  heatl;  caudal  truncate;  anal  short,  ils  liase  equal  to  snuiit  and  eye,  second 
spine  stout  and  longest,  equal  to  base  of  tin,  front  rays  slightly  the  longer,  equal  Ut  second  spine; 
ventrals  rather  short,  scarcely  re^chir^  anal.  1.T5  in  head;  |>ectoral  long,  the  tt  lowermost  rays  thick 
and  not  uuiteil  beyond  the  tips  of  the  shorter  rays,  tongeft  ray,  reaching  l)ase  of  thini  anal  spine,  1.3 
in  head;  scales  lirm,  moderate,  cycloid,  none  on  lop  of  head  and  snout;  lateral  line  concurrent  with 
doraai  outline. 

Color  in  life,  head  olive  brown,  finely  vermiculated  and  spotted  with  bluish  and  greenii^h  while, 
the  vermiculations  on  tower  part  of  cheek  and  lower  jaw  red  and  while;  open'le  blacliii<h,  with  bluish 
while  spots;  nape  with  a  narrow  lighter  area,  behind  which  are  delicate  bluish  white  and  red  [Miints 
on  a  dark  ground;  side  with  broad,  white  crossbars,  alternating  with  broader  re<l  t>ais;  firat  white 
crossbar  extentling  from  t>ase  of  thinl  or  fourth  dorsal  spines  to  just  posterior  to  base  of  pectoral,  this 
bar  narrowest  and  somewhat  brownish  at  upper  end;  then  less  red  just  aliove  lateral  line,  followed  liy 
blooil  red,  ending  under  middle  of  [lecrtoral;  second,  third,  and  fourth  white  bars  each  with  purplish 
shade  and  each  with  an  obscure  orange  blotch  near  lower  end;  second  and  third  red  bare  brightest, 
the  second  extending  from  bases  of  last  3  dorsal  spines  to  base  of  third  anal  spine,  broadest  at  top, 
narrowing  gradually  downward;  third  red  bar  l)eginning  under  fourth  to  ninth  dorsal  rays  and  ending 
at  base  of  last  anal  rays;  fourth  red  bar  crossing  base  of  caudal  pedun<-ie,  its  center  splotched  with 
blackish;  rest  of  caudal  peduncle  pale  rony  or  purpli^ih;  under  parts  bluish  white,  with  reddish  or 
orange  spots  and  lines,  the  latter  conlined  chieHy  to  the  breast;  membranes  of  dorsal  fin  red,  blotched 
and  dotted  with  irregular  bluish  or  greenish  white  markings;  edge  of  membranes  narrowly  white,  tip 
of  dorsal  spines  red,  a  small  black  speck  on  base  of  first  spine;  soft  dorsal  greenish  with  bluish  and 
pnrpliah  wash,  indistinct  orange  or  brassy  spots  through  the  center;  caudal  rays  purplish  or  rosy,  the 
membranes  greenish,  anal  bluish,  the  rays  brassy  green,  3  or  4  small  brassy  spots  near  the  base;  ven- 
trals similar  to  anal;  pectoral  pale  rosy;  iris  golden. 

Color  in  alcohol,  head  brownish  alxive,  paler  below,  with  numerous  fine  bluish-white  spots,  larger 
and  more  irregular  and  most  distinct  on  lower  jaw  and  gill-membranes;  opercle  dark;  side  with  4 
broad  brownish  black  crowbars,  separated  by  narrower  yellowish  white  liara,  the  crossbar  on  caudal 
peduncle  blackest  and  most  distinct,  under  parts  rosy  white;  dorsal,  pectoral,  and  ventrals  uniform 
yellowish  white,  little  dusky;  caudal  and  anal  somewhat  dusky. 

This  beautiful  species  is  very  abundant  among  the  Hawaiian  Islands  and  is  one  of  the  most 
interesting  and  attractive  Ushes  seen  in  the  Honolulu  market.  It  rea(^hes  a  length  of  4  to  5  inches. 
The  collections  contain  71  specimens,  8  from  Ililo,  the  others  from  Honolulu,  ranging  in  length  2.8  to 
4.4  inches.    Specimens  were  obtained  by  Jenkins,  .Ionian,  and  Snyder,  the  Albatrom,  and  by  us. 

arrhan/atciatdt.  Bennett,  Zool,  Journ.,  IV.  No,  Xill.  Art.  III.  39, 1828  (lUhiil;  not  Cuvier. 

CirrhUa  ciodta  GUnther.  Cat..  11,  73. 1800.  Hawaiian  Iilanda.  MBdagaicar.  lie  dc  Prance;  Ibid.,  Fische  der  Rildsee.  II, 

T%pl,a2.flKX.  A  and  B.  1874  (Hawaiian  Islands  and  UaurlUuB);  Sleindachner.  Denies,  Ak.  Wlss.  Wien,  LXX.  1900. 

48l)<HoDolulu). 
CirThUutJiuciatut.  0111.  Prcn;.  Ac,  Nat,  Scl.  Plilla.  I8H2, 107  (.Httwallan  Inlands), 
Paraeirrhita  cinrtw,  Jenkini,  Boll,  U.  S.  Fish  Comm.,  XXll,  19IK  (Sept.  S3,  1903),  191  (Honolulul:  Snyder,  op.  ell.  (Jan. 

19,  19M),  527  (Honolulu). 

F.  C.  B.  1903—29 
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372.   Puracirrlutai  for»t«ri  (Bloch  4  SchneWler),      "  IlUupUikoa;"  ••Pilih/a."      Plate  LXVII. 

Head  3  in  leaglh;  depth  2.7ft:  eye  6.2  in  head;  snout  3.2;  maxillary  2.25;  interorbital  5.4;  D.  x, 
11;  A.  111.  6;  scales  6-18-I0. 

Body  oblonfc,  deepest  at  bai«  of  pectoral;  head  longer  than  deep,  the  upper  profile  a  little  concave 
over  eyes;  snout  long,  blunt;  jaws  larKe,  |>owerfiil,  the  lower  tilightly  projecting;  lipa  fleshy;  maxillary 
lar^,  reachin);  midille  of  eye;  ti-eth  slmng,  2  large  canineK  in  front  u[  upper  jaw;  teeth  on  si<les  of 
mandible  enlarged,  conic;  eye  Niiiall,  high,  in  anterior  part  of  beail;  pivopercular  margin  finely 
serrate;  interorbital  sfiai-e  nearly  flat,  the  supraocular  ridgea  little  elevate<l;  anterior  niwtrils  with 
large  ciliate<t  flap;  tipinoui'  domal  tieginning  a  little  l>ehind  Ittae  of  pe<'toral,  fifth  spine  longest,  2.5  in 
head;  liret  tloraai  ray  longest,  l.tt5  in  heail;  fecond  anal  spine  enlarged,  longeflt;  (int  anal  ray  longest, 
l.H  in  heail;  lower  |>«<'tural  rays  longest,  l.-*)  in  head,  and  free  for  only  email  portion  distally;  ventrals 
1.75  in  head,  inserteil  well  Ixthind  pectorals  and  not  reaching  anus;  s<-ali«  large,  cycloid,  in  even 
8erleR,  tlioi^  on  top  of  head,  snout,  and  mandible  very  minute;  small  H'ales  on  IwshI  |H)rtioiia  of  soft 
dorsal,  <»udal,  anal,  [K-ctoral,  an<l  ventrals;  lateral  line  straight. 

Color  in  life,  ii|1[ht  parts  of  heail  and  Imck  pale  yellowish  olivaceous;  a  broad  paler  or  whitish  line 
along  Imiicof  dorsal  tin,  lielowtbis  yellowish  brown  posteriorly  witha  long  broad  black  blotch  extending 
front  about  middle  of  side  under  Inst  3  dorsal  spines,  along  upper  edges  of  caudal  {N'duncle  and  upon 
bases  of  middle  and  I  or  2  iipjier  i^udal  rays;  lieneath  thiu,  along  axis  of  body,  a  l>roa<<  whitish  band, 
bi)nlered  aliove  and  U'li>w  by  yellowish  brown,  the  anterior  end  with  few  redilish  or  brown  spots, 
the  posterior  half  somewhat  bluish;  lower  half  of  side  with  al>out  7  narrow  longitudinal  orange  yellow 
slri|>ea  t>ei>arateil  by  nearly  e<)UaHy  wide  bluish  silvery  lines;  lips  and  face  with  very  bright  reil  spots; 
red  and  black  sp<its  on  opert^le,  preo|ien^le  an<l  body  alwve  the  pectoral;  <-liiti  and  throat  with  red 
spots;  under  parts  of  hea<l  and  breast  with  re<l  and  bla>:k  spot«;  iris  re<l;  ilorsal  (in  red,  the  spinoua 
portion  diwky  on  outer  margin,  the  soft  rays  with  the  membranes  somewhal  dusky;  caudal  chiefly 
red  or  rosy;  rays  ol  anal  yelhiw,  the  membranes  dusky;  rays  of  perioral  re<l.  re<l  s]>ots  on  baM^  and 

Color  in  alcohol,  dull  brown,  deeiiest  anteriorly;  head  and  anterior  part  of  trunk  with  small  rounil 
black  eiKitm,  very  much  smaller  on  snout  and  mandible;  iris  dull  yellow  with  a  few  deep  brown  spots; 
hack  along  base  of  dorsal  Rti  dusky  orange;  upper  half  of  body  posteriorly  witli  a  broad  black  liand 
from  middle  of  l>ack  to  middle  of  caudal;  broad,  whitish  band  oul  on  cauilal;  spinous  dorsal  dusky 
brown,  soft  dorsal  with  outer  half  whitish,  the  hasal  portion  blackish;  anat,  )RH'(iiml,  and  ventrals 
da-^ky,  the  last  slightly  linteil  with  olivaceous;  caudal  more  or  less  dusky,  outer  ur  mai};inal  |>ortion 
broadly  whitish. 

Describeil  from  No.  0457-1,  ti.H  inches  long,  from  Honolulu.  The  colleclions  contain  25  examples, 
all  from  Honolulu  l>ut  one,  which  is  from  Hilo.     Length  4.4  to  8.25  inches. 

llrammMri/orHrrl  BkH-h  &  St-hnt-idFr.  S>«t.  Ichth..  181.  IWI.  laluDd  ot  BudUi  Oiriitln*  or  Waitaho,  Man|iiBu  laluds. 

!ipnnnpanlliTlitiiM  UU'fp(ilt.  llii'l.  NsU  Poiw.,  IV,  160.  ISM,  South  Scki. 

Clrrliilei paMhrriiiiai,  Cavtvr  &  Vaiviu'lFnoett,  Hint.  Nut.  Knitn.,  111.  70.  IK»|Ilvd€  Franrir). 

Kermam  lankiTrilla  BtmnMI.  Flahex  nf  Ccykm.  37,  pi.  27.  IMI.  Cerl«D. 

/Vrrq  bmmfo  FV)rMer,  tXwript  Anlmiil.,  Ui'hlenotpln.  -iU.  imi.  8anu  Chrlitlna,  Matqueui  Idandi. 

Ilrrhllet  fiinlfri.llHallipr.  Vmt.,  II.  71.  IIW ( Mauritiw,  Cape  Hna,  IndiHl:  lifinilii-r.  Fiwhe  dpr  Sildsec,  I.  89.  ta(.  XLIX. 
Hr.  A..  1K74  (Indian  An-hipFlngo.oiiacoBMufAMcii.  Red  Spr.  Poly n«<la,  Tahiti.  Hawaiian  l-land^i^  Strwir.  Bull. 
U.  S.  Nut.  MUK..  No.  7.  7a.  IS7T  {Itonnluliil;  Slelmlactmtr.  Derikx.  Ak.  n'l».  WIen,  LXX.  IX». )«)  (llnnolulu) ;  Fou- 
ler. Proc.  Ac  Nat.  S.I.  phlla,  1900.  tea  (Honolulu|. 

Ambtyfirrhltetfanteri.  Blevkrr.  Ned.  TIjdo.  Dlcrk..  III.  lib,  IN6R. 

Paracirrhilm  JarHni,  Blei'kcr.  Vfrh.  Ak.  Wet.  Amst.,  XV,  1S7B,  6  (Nanado.  Ct-leUn,  ttenitlr,  Amtioynii.  Banda.  Nelra. 
Terimte,  IVuIkIui:  Jt:nkiIl^  Bull.  U.a.  Flxh  Conun..  XXII,  imt  (Supl.  23,  1«M),4W  (Honolulu|:  Snyder,  up.  I'M. 
IJhu.  19,  ISM).  !V.t7  (Hunoliilul. 

373.  Paraciirliitsa  orcatua  (Cuvier  &  ValenHenncB).     "Witii'a."     Plate  LXIX. 

'  Head  2.11  in  length;  depth  2.3:t;  eye 5.5  in  head;  snoat  3.2;  maxillary  2.2;  inteivrbital  5;  D.  x,  II; 
A.  111,6;  wales  6-5t)-ll. 

BiKly  oblong,  dce^iest  about  pectoral  region;  head  deep;  snout  long,  obtuse;  jaws  large,  eigual, 
powerful;  lips  fleshy,  bn«d;  mr>utb  large,  oblique;  maxillary  bniatl,  reaching  posterior  margin  of 
pupil;  2  large  canines  in  fnml  of  up|ier  jaw,  and  enlargeil  tfclh  on  siiles  of  mandible;  eye  email,  ante- 
rior, and  su{>erior;  margin  of  preoi)ercle  convex,  finely  serrate;  interorbital  space  conci 
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nmtrils  with  ciliated  Aeehy  flap;  third  and  fourth  dorsal  Hpinee  lonKe:^,  2.7S  in  head;  anterior  dorsal 
ray  longest,  \3  in  head;  He<;ond  anal  spine  lon^cest,  2,R  in  head;  Krst  anal  ray  longest.  1.65  in  head; 
margin  of  caudal  convex;  pectoral  short,  1.5  in  head,  lower  rays  liltltj  tree  at  tipp;  ventrals  pointed, 
reaching  vent,  spine  1.6  in  longest  ray;  scales  moderately  large,  cycloid;  small  scales  on  bases  of  soft 
dorsal,  soft  anal,  caadat,  and  of  pectoral;  noiicalex  on  snout  above  or  on  lips;  lateral  tine  nearly  straight, 
not  concnrrent  with  dorsal  profile. 

Color  in  life  (from  No.  03401 )  olivaceous,  with  narrow  lonptuilinal  lints  of  cardinal-red  on  back, 
becoming  deep  brown  on  lowersurtace;  a  broad  white  Iwnd  on  Ifflck  posterior  to  base  of  caudal,  where 
it  becomes  purple;  head  purplish-red,  more  or  lens  deep  red  along  [iiargin  of  maxillary  al>ove,  preor- 
bilal  r^ion,  and  »de  of  mandible  posteriorly;  an  orange  B|>ot  with  smrlet  edge  on  lower  margin  of 
preoperule;  below  and  posterior  to  margin  of  preo]>crcie,  blue  with  8  orange  Imnds  with  scarlet 
margins,  the  median  with  a  blotch  of  green;  tnterorbilal  width,  snout  above  and  tip  of  up)>er  jaw  ileep 
olivaceous,  the  lower  lip,  groove  between  nasals  and  ma.iillaries,  and  anterior  nostrih,  oran)^;  patch 
behind  and  above  eye  olivaceous,  t>ordereii  narn>wly  with  light  blue,  cardinal-re<l,  and  orange; 
margin  of  orbit  blue-green;  iris  canlinal-red;  cbest  purple;  rudimentary  caudal  rays  greenish  yellow; 
fins  clear  blue-green;  basal  portion  of  caudal  membranes  paler  blue;  row  of  Ecales  at  base  of  soft  dorsal 

A  fresh  specimen  4  inches  long  ( No.  03194)  from  Honolulu  had  sides  failed  red;  an  oblong  olive- 
brown  sjiot  Iwck  of  eye  l>ordereil  by  an  orange  line,  which,  in  turn,  was  boumled  by  an  orange-red 
line;  upper  lip  rosy;  tip  of  lower  jaw  and  maxiltary  yellow;  subopercle  rosy  white  with  3  crossbars  of 
orange  red;  chin  rosy;  throat  black;  spinous  dorsal  reil.  btack  at  tips;  soft  domal  rusty  rosy  at  iHtse,  a 
middle  blackish  line,  yellowish  <m)  outer  half;  caudal  rosy;  up|>er  lobe  yellowish  at  tip,  the  lower 
blacciish;  anal  pale  rosy  at  base,  smoky  black  at  tip;  pectoral  pale  rosy;  ventrals  dull  rosy,  blackish 
edged;  iris  rosy  with  some  yellow. 

Color  in  alcohol,  faded  dull  or  pale  brown,  dark  on  back  above;  a  white  band  on  posterior  part 
of  back  to  caudal  very  distin<-t  in  all  examples;  deep  brown  blotch  Ivhind  and  above  eye  with  narrow 
whit4;  brown  border;  3  white  streaks  below  preopcri'le  with  dark  Iwnlers;  branch  iostegai  region  dusky; 
margin  of  spinous  dorsal  faintly  blackish,  the  same  color  (Kinttnued  as  a  narrow  blackish  l>and  across 
soft  dorsal;  inargins  of  ventrals  and  anal  Iwlow  dusky;  fins  otherwise  iiale. 

There  seem  to  l>e  2  patterns  of  coloration,  the  white  streak  on  back  posteri6rly  and  the  generally 
paler  coloration  distinguishing  typical  individuals  at  all  ages  and  in  alcohol  as  well  as  in  life,  while  in 
the  other  pattern  the  white  strii)e  is  never  present,  the  general  coloration  is  more  rosy  in  liCe,  and  in 
alcohol  the  body  is  uniformly  darker.  Some  specimens  have  a  broad  wash  or  band  of  pink  on  each 
side  of  back,  covering  most  of  the  length  of  trunk. 

This  beautiful  species  is  abundant  at  Honolulu,  from  which  place  we  have  62  specimens.  We 
have  also  S  examples  From  Hilo  anil  2  from  Kailua,  ranging  from  2.75  to  5.4  inches  in  length.  Speci- 
mens were  collected  by  Jenkins,  Jordan  and  Snyder,  the  AlbfUroge,  and  by  us. 

Cirrhan  arealufCaviei  A  VtJencieaavv.  Hist.  NhI.  PoIbb.,  III.  74.  IKS,  Ulc  of  France  (on  r'crni  arnila  Purklnson  MS.): 
GUnlhtr,  FlwhederSDdaet;.  11.  70.  pi.  49.  ngu.  B  A  C.  IH74;  lliiii[1ier,t)bore  FinlieKChall.,  i,  VI,  M,issa  (Honolulu). 

Cirrhfia  tiUaltu  Cuvler.  IUriie  Animal,  Ed.  2. 140,  IS^,  no  loullt^  given. 

arrHilti  {Atablyeirrhaet)  arcaliu.Ste\ndiKhner.  llenkK.  Ak.  Wlis.  Wieii,  LXX,  1900.  480  (Honolulu). 

arrAtluiarnifui.  Gill.  Proo.  Ac.  NbI.  Sci.  PhlU.  1S62. 101  (Hawaiian  Islands). 

AinHATAUonrnidu,  Jenkins.  Bull.  U'.  8.  Fisb  Comm.,  XXII.  IWXi  (Si-iil.  2S.  1»03).  491  (Honolulu);  Snyder.op.cH.  (Jan.  19, 
l»M),  527  (Honolulu). 

0«niu  SOS.  CIBKHITUS  Lac«pMe. 

Body  oblong,  compressed,  formed  much  as  in  Sciirtia,  covered  with  large  cycloid  scales;  head 
rather  obtuse;  scales  on  cheek  very  smalt;  premaxillaries  not  prcKluced;  teeth  on  vomer  and  |>alatines; 
jaws  with  small  canine  l«eth;  anterior  nostrils  fringed;  preopercle  evenly  i-urved,  its  edge  finely 
serrate;  soft  parts  of  vertii'al  lins  ^(^Bledat  bnsc;  dorsal  rays  H  or  12;  <'aii<lal  trimi»l«. 

This  genus  contains  several  S|<ecie8,  only  one  of  which  is  known  from  the  Hawaiian  Islands. 

UmUCuLadipide,  HIM,  Nal,  Puis.,  V,  a,  una  (macuAtliw) . 
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374.  CirThituB  m&nnoratuB  (Law^pMe).     "P6'</pda,-"  •'()6pukdi."     Plate  LXX. 

Head  2.75  in  length;  depth  2.75;  eye  5.75  in  head;  enout  3;  maxillary  2.4;  mandible  2.1;  pre- 
orbital  4.8;   inlercirbital  5.75;  I).  \,  11;  A.  in,  6;  «»!«*  6-40-8;  Br.  5. 

Bodv  short  a:id  stout,  moderately  (-ampreHHed;  head  heavy,  lunger  than  deep;  inout  bluntly  eiinii-; 
mouth  large,  Hiightly  oblique,  the  jaws  eubefjual;  maxillary  rather  long,  reaching  middle  of  pupil; 
patches  of  villiform  teeth  on  v<inier  and  palatines;  tongue  naked;  jaws  with  Imode  of  vilhforni  tM>th, 

2  or  mor«  enlargeil  canines  in  front  of  up)>er  jaw  and  about  4  soniewhat  longer  eaninee  on  each  side 
of  lower  jaw;  dontal  profile  mtxlerately  arclied,  the  curves  strongent  lietween  nape  and  origin  of  iloreal; 
eye  moderaU',  high,  the  BUprai)rbital  rim  pmjectinfi  strongly  aUivc  the  profile;  interorbital  eoiicave; 
nostrils  moderate,  nearly  circular,  clone  together,  Ihe  anU-rior  with  a  busliy  Rlament  about  aa  long  as 
diameter  of  pupil;  origin  of  dorsal  over  base  of  j>ectoral,  its  distanc.e  from  snout  equaling  its  liaee; 
doTf<al  spines  rather  strong,  fourth  or  fifth  longest,  about  e<)ualing  snout;  dan>al  rayu  aliout  ei|ual  to 
length  of  spines,  a  little  greater  than  longest  spine;  caudal  truncate  or  slightly  rounded  whenexpandtnl; 
anal  spines  stout,  secotid  and  third  about  equal  in  length,  a  little  shorter  than  snout;  anal  lays  nio<ler- 
ately  long,  longest  ray  2  in  head ;  the  7  lowermost  rayw  ut  jwctoral  lliiek  and  free  at  the  posterior  ends, 
the  sixth  from  bottom  longest,  1.8  in  head  or,  measure<l  from  base  of  fin,  1.4  in  heail;  scales  large, 
BiLiiHith,  arranged  somewhat  irregularly;  nape,  ojtercle,  an<l  breast  with  large  scalcH;  cheeks  with  very 
small  scales,  rest  of  head  naked;  preopercle  finely  serrate;  opercle  ending  in  a  soft  flap,  projecting 
beyond  a  flat  obscure  spine;  gill-membranes  broadly  connected  across  the  isthmus. 

Color  in  life,  l>ody  marbled  and  blotched  with  bluish  olivaceous  brownish  and  white,  with  num- 
erous red  spots  of  varying  sizes,  the  white  appearing  as  5  ill-ilcline<l  vertical  lanes;  head  bluish  white 
with  irregular  lines  of  yellowish  or  orange  brown,  tliese  jnlest  on  cheek ;  lower  jaw  pale  blue  with 
(■roes- markings  of  darker  blue;  base  of  |)ectoral  pale  with  yellowish-lH^JW^  blotches;  posterior  portion 
of  Iwck  with  4  targe  red^lieh- brown  blotches,  the  first  under  the  last  2  dor»tl  spines,  the  second 
Diider  sixth  and  seventh  dorsal  rays,  the  third  under  last  dorsal  rays,  fourth  on  upfter  edge  of  caudal 
peilunde;  spinoiia  dorsal  pale-yellowish  blue,  crossed  by  '.i  serieH  of  large  orange-red  Sjiots  on  the 
membranes,  the  uppermost  series  least  complete;  ti[>H  of  membrane  of  spinous  dorsal  whitish,  altove 
black  blotches;  soft  dorsal  pink,ish  with  a  series  of  redder  spots  along  the  base;  caudal  |iale  pinkish, 
crotised  by  about  4  series  of  bright  blood-red  btoU:hes;  anal  pale  rosy,  whitish  at  base,  with  3  series 
blood-red  blotches;  an  olive  blotch  near  middle  of  Rnt  and  second  spines;  pectoral  and  ventral  pale 

Color  in  aUwhol,  bead  and  body  dark  brownish,  marbled  ami  blotj-heit  witli  lighter;  3  or  4  dark 
blotches  on  back  along  Imse  of  dorsal  tin,  alternating  with  whitish  blotches;  a  dark  blotch  on  upper 
edge  of  caudal  peduncle,  boundeil  before  and  behind  by  a  white  blotch;  distal  portion  of  caudal 
peduncle  crossed  by  an  irregular  whitish  bar;  tip  of  lower  jaw  black,  bordered  liy  white  on  each  side, 
just  back  of  which  is  an  irregular  dark  crowbar  followed  by  a  much  broader  pale  crossbar;  hrau- 
cbiostegal  membranes  barred  with  black  and  while;  spinous  dorsal  white  at  tip,  with  a  subterminal 
blackish  band;  middle  of  spinous  dorsal  membrane  with  irregular  white  areas;  soft  dorsal  splotched 
with  blackish  along  tiase,  the  distal  portion  bluish  or  smoky;  caudal  |>ale  bluish,  cros!^  by  6  or  6 
vertical  series  of  brownish  blotches;  anal  similar  to  soft  dor«il;  ventrals  dusky  bluish,  unspotted; 
pectorals  bluish  beneath,  dusky  on  outside,  esjiecially  at  l>aee. 

The  above  description  is  based  chiefly  upon  a  specimen  (No.  04581)  9.75  inches  long,  from 
Honolulu. 

This  is  one  of  the  largest  and  most  imjiortant  8|)ecie8  of  the  family.  It  seems  to  l)e  abundant 
among  the  Hawaiian  Islands,  and  is  represented  in  our  collection  by  35  specinienK  (:tO  from  Honolulu, 

3  from  Kailua,  and  2  from  Hilo),  4.4  to  11.75  inches  long.  It  was  collected  by  Jenkins,  Wood;  Jordan 
and  Snyder,  and  by  us;  also  by  the  Albalroae  at  Honolulu  and  Puako  Bay. 

Lahr-ii-  marmnmluf  Lai-t^Mde.  HlM.  Nal.  Pains..  III.  492,  pi.  b.  fie.  3.  1N01.  no  locality  Biveo. 

Cirrliitat  mafulaltif  larf'iMt.  HIn.  Nal.  P<i1m..V,  S,  1W3,  no  locality  Kivan;  Uilnlher.  Fiscliv  derSildsce.  111,71,  pi.  !il.  Ilg. 

A,  ir^l  (HawallHii  Isianili^  Sorlely  Inlanda.  Cooli  Istanit). 

OrrAi'r'f  >»iiff<Mn«B«nnel1.  Zool.Jolirn.,  IV.  IS-ja,  SK,  Sandwich  I ilindi:  Ruppcll.  Atla.'t  FIsche,  13.  pl.4.  fig.  1.  )KH. 

CirrhlltfMhgt  mnciilalnf.  Guniher.  Cbi  .  11,  H,  IN60  (rolync-ln,  India.  HhivhUhd  iHlanits:  He  d?  Frsncr).   Kliinslniiet, 

Flwhe  dPK  roltiPii  MMres,  131,  in  Verfi.  Zool.  Bnl.  Ges.  Wien.  XX.  1870,  798  (Eaal  foasi  o(  Alrica,  Polynesia): 

OUDther,  Shore  FlshcK,  Chnll..  I,  59.  ISSO  (Hono1ulu|. 
CiTThUH/  marmorata»,  Gill,  Proc.  Ac.  Nal.  Scl.  Phlla,  1862, 107  (Hawaiian  Islands). 
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ii«  onmattu  Gill.  Pror.  Ar.  NbI.  Sci.  Phila.  1M2.  I'iS.  Hawaiian  lalandi  (I'liUDti). 

■I  marmaralai.  UlwU.'r,  Ytrh.  Konlnkl.  Ak.  Ket..  XV.  ISTA.  .1  tSumalni;  Amboynal:  Jenkins.  Bull.  U.S.  Fhb  Comm.. 

lulu).  Snyder,  op.  nil.  (Jan,  19,  ISOli.  527  iHonoLulu;  Puelio  Bay,  Hawaii). 

iner.  Denks  Ak.  Wias.  Wlen.  LXX.  1«M.  490  i  Honolulu^  Laysan). 

Suborder  LORICATI.— The  Mail-Cheeked  Fishes. 

This  groap  is  (iistinjifu'shed  by  a  single  peculiar  character,  the  extension  of  the  third  suborbital 
bone  acroeti  the  cheek  to  ur  toward  the  preopercle.  Frocti  the  Cranioini,  an  offehoot  from  the  same 
^roup  in  whit-h  the  develupment  of  the  xiiborbital  stay  in  carried  much  farther,  the  present  firoup  ia 
distinguished  by  the  normal  character  of  the  ahoiilder-ginlle. 

Family  LXXXIV.  CARAC.WTHID.*. 

-     This  faraily  is  eli)t<ely  related  to  the  .SWjrp.niidvc,  from  which  the  speciep  differ  in  the  weak,  com- 
preaeed  body  and  feeble  fins.     The  osteology  has  not  yet  been  sliidied.     Lower  |»ectoral  rays  detached, 

0«niii  SOT.  CAAACAITTHUB  Kr^ar. 

Head  and  l>ody  very  compressed,  nnkeil  or  with  small  tubercles  orpripkles;  snout  very  short, 
truncated:  no  scales:  severat  bones  of  the  bead  strongly  aniied;  the  preorblitil  and  the  interopercle 
with  a  strong  spine,  directe<i  downward;  two  se|>arale  or  conliiiumw  dorwils.  the  first  with  8  (7) 
spines,  anal  with  2:  no  pectoral  lilauient;  venlrals  rudimentary;  villiform  teeth  in  the  jaws  only; 
branch ioategals  5;   no  aperture  liehind  the  fourth  gill. 

Xiemuw  <lr»J.  Zo«l.  Miwl.,  20, 1H31  ima'-«l'il«'):  nsme  preoccupl.-d  by  Uliroptia  WuH,  lSl(h.  a  geiiLU  ol  birda. 

0,raraulh»i  Krayci.  Saliirhlgt.  Tldsnkr..  I.  t»l4.  -ifn  (fypli-uiO. 

AuipluiiTiaiiifMli^i  Bin-kvr.  Nat.  TIJils.  Ned.  Jnd..  VIH,  1H.'<6.  ITO  lapiiltit). 

Onfropiii  Kner.  S.  B.  Ak.  Wlen,  IMO.  3  fHaurapAorui). 

OoamrfmHO  Guielienot,  Nonv.  Arrb.  ilni.,  V,  WJO,  194  (marfn/otmriViuir). 


«:  retidb.h  brown,  wilb  red  si 
iilur  plain  darker  bnjivii , 


376.   C&racanthus  macuUtua  (Gray).     Fig.  l^. 

Head  2.75  in  length;  depth  l.R;  snout  3.7.'j  in  head;  eye  4.4;  inlerorbital  .'i.5;  width  of  mouth  2.-5; 
D.  VIII,  12;  A.  II,  12;  i>.  15;  V.  i,  2. 

Body  deep,  elevated,  comprea^l,  its  greatest  depth  at  ventrals;  head  cieep,  compressed;  snout 
blunt,  sleep,  rather  long;  eye  small,  high,  in  Hrst  thinl  of  head;  mouth  broad,  Honiewhat  low,  withiiut 


Tia.  19»,— (tonu 


deep  lateral  cleft;  lips  thick,  fli*hy,  inaudible  slightly  produi-eit;  teeth  fine,  in  bands;  interorbital 
s|)ace  convex;  nostrils  cliwe  ti^-lhcr  in  fnmt  of  eye,  each  with  raised  rim;  preiirbital  with  laiye 
pointed  spine  dire<-t«il  dc)wu  and   lackwanl,  ilepn«iiblp  in  a  ftroove;  margin  of  preupenle  with  5 
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broail  compi-esserl  curveil  spineH;  interopercie  with  strong  spine;  operrle  with  2  rompreased  npinefl 
on  up[)er  iiianrin,  1  on  lowt-r  marftiii;  Hpinous  iIoiuhI  with  niunded  margin,  meiUan  cpineti  iongeet, 
third  :t  III  heiul,  the  2  ilortiaiR  nearly  or  iiuite  s(>[mratt>:  cauilal  Hiiiall,  roumleil,  1.5:  bane  of  anal  3,7b  in 
body;  pectoral  '2  in  hetui,  lower  rays  thick,  venlrali'  very  small,  spine  shoM,  Rtrong;  bo<ly  covered  with 
uituute  Heshy  pointe<l  iiapillir  ilirei'1e<)  hackwanl  except  behinil  and  a  little  a1)ove  batte  of  pectoral, 
thoee  on  heail  and  in  front  of  B]iinoU!i  doreal  very  Bmall  and  more  or  lew  ri^d;  lateral  line  running 
down  till  Im'Iuw  limt  2  dorxal  rayi'. 

Color  in  alcohol  brown,  lower  surface  slightly  reddii^h,  back  dusky;  side,  back,  and  top  of  h««d 
marked  with  round  red  spotH,  in  most  of  our  examples  turning  to  p«le  brown;  fins  all  more  or  lew 
uuifonii  bn>wni»h.     I>ewril)wl  from  an  example  (No.  57;i)  1.(1  inches  long,  from  Honolulu. 

Thin  intereeting  little  fish  is  iguite  abundant  at  Honolulu  and  at  Waikikj,  l)eing  found  among  the 
coral  rocka  on  the  reefn.  It  is  of  wide  distrilnition  among  the  islands  of  the  tropical  PaclHc.  The 
collection  <-onlain£  64  Hpeciment  fl.C  to  1.75  inches  long. 

jrfrropiu  marabitur  Uny.  ZihiI.  MIw.,  20, 1)ail-4'2,  Iilaod  of  Hao;  <Iilnili<T.  Cnl..  II.  141,  I860  (dray's  lypf ):  (iHalher.  PJa.'W 

dnHUdov.  111.  Hi.  IHT4  (Nandwlrh  IxlHti'lH.. 
ftinifanrAiu  Ipiilmt  Krayvr,  KutiirhlM.  "njilc,  r,  IMA,  a>j.  ai7. 
(broninfAu-  manilalai:.  Powter,  Pnir.  Ac.  S'nI.  S.'i.  Phlla.  IWU.  .SIA,  pi.  xx,  ftg.  h  ( Honolulu);  Jenklna.  Bull.  U.  g.  Fish  Comm., 

XXII.  igwiscpl. 'A  IW3).  Vi\  iIIdiioIhIiiI. 

376.  CnrncanthuB  unipinna  (<lray). 

Head  3  in  length;  depth  !.)«;  1).  vii,  12;  A.  ti,  11. 

General  form  anil  ap))eaTaiice  'if  thr  ptvcoling,  but  the  dorsal  tins  fully  united,  a  alight  depression 
at  their  junction:  preopcrcular  sjiiiics  smaller,  the  limb  more  roundeil.  Color,  plain  dark  brown. 
Found  with  the  preceding,  Imt  smaller  and  more  ran\  family  distinguisheil  by  the  united  dormle. 
We  have  examine"!  wpecimens  fn)ni  Mnkemo  (Allnitrom  Coll.),  but  have  none  from  Honolulu,  from 
which  place,  however,  it  has  lieen  recordeil  by  (iiinthcr.  The  species  called  ( hrflcan/Aii"  apittm  may 
be  the  same  net  <'.  xiiiifiimui,  but  the  soft  dorsal  is  flgureil  as  much  higher  than  in  <\  unipinna. 

X.  PaclRc:  •iilntlii-r.  I-^I.,  II.  147.  IWU  (Uray'ii  type):  uaalher,  Flethe  der 
Tahiti:  Vavaii.  Kijl;  Pr'U'W  Mand-,  Mallu^)l. 
Amphlpriooirlitliiiiapulut  Blwkvr.  Nat.  Tljdx.  .Ned.  Ind..  VIII,  170.  l>iV<  Cocoa  laUada;  aUather.  Cat.,  II,  144.  I860  (Kokoa 

IxlandH):  Knrr.  Sllzb,  Ak,  Wltx.  Wlrn.  I>h;h,  i;,  pi.  in,  lig.  H. 
Oenlroput  il.taniphnrtu.  Kncr.  SilEb.  Ak.  WI-k.  Wli-n.  INiU.  S  I  Zanillmrl. 
Caraeantltiit  apiilHi.  Bleeker.  Atlsfl  Ichth.  IX.  pi.  lid  iSi'ap,,  pi.  vn,  Hg.  h.  1K77, 

Family  L.\.\.VV.  SC0RP.«N1D^. 

Body  oliloi^.  more  or  less  compreiweil.  the  head  Urge,  and  with  1  or  more  pain  of  ridges  above, 
which  iiHually  terminate  in  Hpines,  sometimes  very  Irregular  in  form;  opercle  usually  with  2  spinous 
procenwes,  preopercle  with  4  or  5;  mouth  terminal,  usually  large,  with  villlfonn  teeth  on  jaws  and 
vomer,  and  usually  on  the  |>alatines;  jiremaxillaricFi  protractile;  maxillary  broad,  without  supplemen- 
tal Ixine,  not  slipping  under  preorbital;  gill-openingn  wide,  extending  forward  l)elow:  gill-membranee 
separate  and  free  from  the  isthmus;  usually  no  slit  l>ehind  the  fourth  gill;  Bcale«i  ctenoid,  orsometimes 
cycloid,  usually  well  develoi>eil,  sometimes  olieolete;  lateral  line  single,  continuous,  concurrent  with 
the  back;  a  namiw  bony  Htay  extending  liackward  from  the  suborbital  toward  the  preopercle;  ventral 
tins  thoracic,  usually  of  the  normal  pcrcoid  fonn,  i,  2,  to  i,  5,  the  rays  branched;  dorsal  tin  continu- 
ous, sometimes  so  dee])iy  notcheil  as  to  diviile  it  into  2  jiarts,  or  even  3  parts,  with  8  to  16  rather 
strong  spinets  ami  alxiut  ai  many  suit  rays;  anal  rather  short,  usually  with  It  spines  and  5  to  10  soft 
rays:  soft  rays  In  all  the  fins  usually  branched,  except  some  or  all  of  niys  of  the  pectorals;  pyloric 
cu'ca  in  moilerate  or  small  numlier  (fewer  than  12).  I'seudobrancliin:  large;  air-bladder  present  or 
absent.  Actinosts  moderate,  inserted  on  tbe  [Histerior  edges  of  hyi>ercoractiid  and  hypoi^racoid;  ribs 
borne  on  culaiwl  pleurapbyses;  post-temporal  bilunute,  normally  connected;  myodome  more  or  leas 
develi>|>e<l.  (ieneisand  s[>ecies  numerous,  inhiibiting  all  seas,  but  esjiecially  abundant  in  the  temper- 
aU'  |)arls  of  the  pHiltic  (K-ean,  where  they  form  a  large  proportion  of  the  flsh  fauna.  They  are  nonmi- 
gntlory  tislKv,  living  alioutrcH'ks,  must  <if  thcni  of  lar^i-  si/e,  and  all  used  a^  foi>d.  Many  of  them  have 
a  venom  sac  at  the  base  of  the  dorsal  spines,  and  many  of  them  are  viviparous,  the  young  being 
protlnivd  when  alxiut  one-foortli  inch  in  length. 
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b.  Body  !*calyr:  no  free  pecltind  niyii;  vmitrul  ray:^  J.  h^. 
c.  Donul  HptneH  ricil  [>ruduc«<l  In  Intig  iilcncler  Ir^e  tijm. 

I.  I^alaline  tec Ih  warning .'. SWwWoj)™,  p.  162 

dd.  Doraal  Bp1n«s  12  <or  11). 

/,  8i)[)i'!<  of  h««d  wtth  large  mwlfecoiui  raviUes:  lower  perioral  rayN  branrhed:  n^lis  eytlold !<rtarelirt.  p.  Ml 

Sf.  Bon™«[h«idi4Pttt(-elyoftvi'moi.ii:  w-ulea  eltnold, 

g.  Srsles  on  top  ol  h«ad  ctenoid:  crBniiim  as  in  Hehailn':  palatine  teeth  pnwnt. 
h.  PreiorsI  njs  more  or  Ihr  bmnehtyl  below. 

(.  Eye  with  along  cirrus  above W(T*n(*c,  p.  «1 

a.  Eye  without  clrniH;  air-bladder  none HflirtVmM.  p.  MO 

hh.  PcPtiiral  myRallHlniple: 

j.  norsil  spinea  irabe<l"al ftjnHnm.  p.  «0 

j}.  Domal  wilh  thcfonrth  spine  mtieli  elevated InKUMlut.  p.  AM 

gg.  ScoIkk  nn  (op  of  head  ciri'loM  or  wanting;  cranium  more  roiigb-splnoiu';  no  alr4>ladder  hi  Cur  as  known. 

jt,  falatlne  teeth  present:  preorbltal  wlihik  hrhtked  Hpint'  Ih'Iciw.-., Sfhrniiiiri^f't,  p.  45fS 

itjt.  ["alatine  teeth  wanting;  head  still  more  rough;  niihoiiked  preopen'ular  spine .Vi-ur{uriui|n(fi'.  p.  4U7 

cr.  Dorsal  Bpfcleamnch  prodweel,  with  slendi-r  fr™  tlpn. 

(.  I^toral  very  long,  llsrays  all  simple.  largiOy  fr.e«t  lip W/rn*'.  p.  «K 

II.  Peiitoral  fin  moilerale,  itii  niys  not  all  simple,  noneot  Ihemmiifih  (rerut  lip /)i-orfr'ii-*(r«i,  p.  ^es 

an.  Donul  (In  beginning  not  fur  behind  the  eye.  the  lirst  rays  iltreeted  lorward:  noalen  rudlnu-ntary:  nil  tivth  iin  vomer  rir 

0«iQi  SOS.  SEBABTAPIITXB  0111. 

Body  ohiong,  somewhat  oomprewjeil ;  li«a<l  lar^e,  not  niui-h  compresaeei,  naked  alwvp,  and  more 
or  letM  UDt-veii,  with  Hpinoun  ridifif.  ofttii  with  dermal  flaptt;  preorbital  with  a  Rtoiit  spine  hooked 
dowiiwanl;  moutli  \tirfie,  with  iMndn  <if  villifonii  t«eth  on  jhwb,  vomer,  antl  (lalatiiie^;  M'aU-R  niOHtly 
i't(>noid,  (if  moderate  nWf,  often  with  ekinny  fla|«;  dorsal  fin  with  12  Htout  Kpinee;  anal  with  .t  spines, 
the  iiecond  I'orntnoiily  the  lonfteet;  [leeloral  lar^,  rounded,  the  banc  iiHuaily  prcH-iirrent;  some  or  pll  of 
the  iipiHT  rays  divided,  the  lower  simple;  ventrals  inserted  iiuhind  pectorals;  no  air-bladder;  vertebne 
lOf'l'1^24.  Species  numerutis  in  the  tropical  seas;  dwarf  lishes  of  sinjiiilar  fonns  and  bright  c-olora, 
very  close  to  ScoTiimta,  but  much  smaller  in  size  and  with  a  characteristic  spine  before  the  eye. 

Cnvler  &  Valenciennes,  and  Nebailltlillini  (ixiiiaifiiTina  BleV'ker). 
a.  Body  wilh  flap-like  dermal  appi^ndages. 
b.  Middle  of  upper  )aw  without  dmu. 

r.  Maiilllarjr  wflrcely  resehing  bey<ind  posterior  edge  of  eye.  ^...,.. ...,.........._..,.......,.,..... h(i/fi>ui,  p,  -I.Vi 

/v.  llaiillary  reai;hlng  beyond  posterior  edge  of  eye roraUieola.  p.  Vt 

bb.  Middle  oliippiT  Jaw  wilh  dmis. 

od.  Body  without  flap-like  dermal  appendages, 
r.  Bupmorbltal  elrnisabst-nt, 

/  n™les  on  side  of  head  well  developed;  scales  W etmiiaia.  p.  45s 

(T.  Supraorbital  cirniB  premriit:  scalrs.iS gularlaeiaa,  p.  4,'» 

377.  SebaBtapistesballieui  (Sauvage).     "  I'oo]>a'ii."     Plate  ]. XXII. 

Head  Z.S.')  in  length;  depth  2.4;  eye  4.35  in  head;  snout  3.3J3;  intcrorbital  5.l»:  maxilkry  I.T5; 
mandible  1.7.^;  D.  xii,  10;  A.  m,  .5;  P.  Ifi;  V.  i,  5;  scales  7-40-18. 

Body  nio<lerat«ly  elongate,  comi)res»ed,  greatest  depth  a  little  before  middle  of  spinoua  dorHai; 
back  slightly  elevated;  sninit  rather  short,  hhiiit,  rouniled;  mouth  large,  ol>lic|ue;  inandilile  sliglitly 
produced;  maxillary  reaching  a  triRe  behind  posterior  edge  of  orbit,  its  diftal  expanded  extremity  1.4 
in  eye;  li|w  rather  thick,  fleshy;  teeth  fine,  in  broad  liands  in  jaws;  vomer  with  patch  of  fine  teeth; 
tongue  rather  thick,  roiinileil,  little  free  in  front;  eye  anterior,  nearly  in  first  third  of  tieaii;  int«ror- 
bital  space  deeply  concave;  nostrils  large,  anterior  with  mther  broad  flesliy  Hap,  posterior  a  little  the 

oSi^regatedby  Uill  "  from  their  allies  by  the  naked  crown  and  Jaws,  the  Bpinoiii  armature  of  I  he  inferior  margin  of 
the  pi»orbllal,  (he  pnicurwnt  bases  of  the  pleloml  fins,  etc.  The  gennn  la  iniermediate  between  the  Hebiuitold  and  scor- 
pcenold  genera,  am)  neariy  related  to  Paminiriisniu  Ittkr."  SrorpxHa  guOala  is  a  true  -Snir^Hrna  or  rather  PaniTiirpieua. 
As  this  speirles  has  not  Ihe  armed  preorbital  chararterislie  of  Srbailapiil--t,  It  is  presumable  that  the  diagnosis  of  Sfboila- 
pitfea  rests  on  S.  ilnrnffiiu. 
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IsTtter;  noeal,  preo<:ular,  Biipraociilar,  jHwtix'ular,  tympanii-,  pHiietal,  coronal,  and  nuchal  epinee  pres- 
ent; a  ri(ige  of  spines  aenws  cheek  eniiiiiK  in  a  spine  on  edge  of  o|>en.-ie  Iwlow  3  other  spineei  a  ridge 
of  Bpinea  behind  eye  and  above  o|>eri'le;  'I  larne  fpinew  on  opercle;  4  pnvirbital  spinee  preKenl;  fourth 
doraal  spine  longeHt,  2  in  head;  itenultiinatt!  4.5;  lat!il  3;  third  dumai  ray  loDgest,  2  in  head;  second 
anal  spine  lonRest,  2.2;  second  anal  ray  lon^^,  l.H;  taiidal  rounded,  1.5;  pectoral  1.35;  ventral  1.5. 
\t»  opine  2.fS;  caudal  pednni-le  i-omprefwed,  its  least  depth  4;  pcales  rather  lai^,  rt«noid;  lateral  line 
running  obliquely  duwn  to  bane  of  cauilal. 

Color  in  life,  bead  and  Intily  light  olive-i^rven;  liaok  with  a  large  pale-blue  area  extending  from 
under  middle  of  spinous  dorsal  tci  lateral  line;  a  similar  bul  sniatler  Bjxit  nniler  first  dorsal  rays,  inter- 
rupted just  alKive  lateral  line,  then  continued  to  I>aw  of  anal  spines,  where  it  connei.'ta  with  the  Ban)e 
color  of  belly;  caudal  peduncle  crosswl  by  3  irregular  linex  or  blotches  of  same  color;  breast  pale  blue, 
lower  jaw  whitish,  ti|>pe<l  with  reit;  upper  jaw  whitish,  with  ujany  narrow  red  cross  lines;  cheek, 
opercle,  and  Mde  of  bo<ly  with  many  very  small,  round,  red  s|M)ts,  most  numerous  on  head  and  baee  of 
pectoral;  spinous  dorsal  dusky  bluish,  the  membranes  yellowish  or  greenish  at  tipe,  and  a  round  black 
spot  on  distal  part  of  eighth,  ninth,  ami  tenth  mend)rane»>,  these  spots  confluent;  soft  dorsal  pale 
bluish,  with  yellowish  wash  near  liase,  also  near  l>i)nler,  and  with  .l  or  4  series  of  double,  short,  ver- 
tical brick -red  lines  on  the  rays;  caudal  siniilar  to  soft  "lorssl;  anal  pale  bluish  and  yellowish;  1  or  2 
re<l  spots  on  spines;  pectoral  pale  bluish  with  5  or  6  cross  series  of  light-red  spots,  the  lower  rays 
with  much  reil;  ventral  rosy  red  at  liase,  then  jirei'nish,  then  rosy  red,  pale  at  tip;  eye  whitish,  with 
radiating  brick -red  areas. 

Color  in  alcohol,  pale  brown,  marbled  alKive  and  on  side  with  clarker;  vertical  fins  with  pale 
brown,  the  soft  or  rayed  portions  each  with  2  broad  seriew  of  gray-brown  sixits;  base  of  caudal  brown- 
ish; pectoral  and  ventral  pate  brown,  the  l>asal  portion  of  lower  rays  of  fonner,  and  mi<ldle  of  latter, 
deep  brown;  marginal  portion  of  nienibrane  among  eighth,  ninth,  tenth,  and  eleventh  doraal  spines 
blackish. 

De»:ribed  from  an  example  (No.  (i25)  taken  at  Honolulu. 

We  identify  with  this  sjiecies,  poi)rly  d^scrilied  by  VRillant  and  Sauvage,  a  large  series  of  speci- 
mens (85)  from  ttonolulu,  Waikiki  anil  Ililo,  ranging  in  length  from  1.4  lo4.25  inches. 

378.  SebastapisteB  corallicala  Jenkins.     Fig.  199. 

Head  2.5  in  length;  depth  2.75;  i)ei'toral  slightly  less  than  .1  in  length;  ventral  3.3;  caudal  equal 
to  ventral;  eye  4  in  head,  a  little  shorter  than  snout;  D.  xn.9;  A.  iii,  5;  C.  19;  P.  16;  V.  i,  5;  scales  40 
in  the  lateral  line,  H  in  series  from  fourth  dorsal  to  lateral  line,  14  from  origin  of  anal  to  lateral  line; 
moulh  but  little  obliijue,  lower  jaw  projecting  very  slightly;  maxillary  1.6  in  head,  projecting  tieyond 
posterior  mar^nof  eye;  teeth  all  small  and  simple,  in  bands  in  upper  and  lower  jaws,  bonds  interrupted 
at  front;  teeth  on  vomer  in  a  V-sha[ied  patch,  in  bands  on  the  iialatinea  equal  in  length  to  width  of 
vomerine  patch;  suborbital  1.5  in  eye;  a  pit  below  anterior  lower  angle  of  eye.  anterior  nostril  trans- 
versely oval,  with  a  tentacle  in  the  ipner  |>oHlerior  part  of  rim;  i>osterior  nostril  simple,  circular;  snout 
with  a  triangular  median  elevation,  the  aiicx  between  the  anterior  nostrils;  between  each  anterior 
nostril  and  apex  of  rostral  elevation  is  a  strong  short  s|iine;  6  spines  on  the  up|ier  half  of  ocular  rim, 
first  at  upjier  anterior  angle,  second  on  up|>errim  over  center  of  pupil,  third  over  posteriorinargin  of  the 
pupil,  fourth  on  level  with  upper  edge  of  pupil,  fifth  t>ack  of  ceiiter  of  pupil,  sixth  on  level  of  lower 
edge  of  pupil;  stxth  bifid  on  euch  side,  fifth  bilid  on  right;  occipital  depresion  with  2  spinee  at  each 
angle,  on^  lateral  to  the  other  at  the  anterior  angles,  one  caudad  to  the  other  at  the  posterior  angles; 
a  Htrfmg  spine  at  upper  end  of  opercle;  posterior  to  this  spine  and  a  little  above  it  2  sm;.'  ■'■  -|.:;  ■ 
before  upjier  end  ot  gill-slit;  posterior  to  these  a  single  spine  at  upjier  end  of  gill  ■!■■  i  '  ■  ■.  .. 
divergingBpinesonopercle;  auborbitalwithabimyridgewithoutspinesexi*|)ta8ma]]on  .  ii  ■■'  -:,'  r 
end;  preorbilal  with  3  sjiiues,  2  direclfnl  downwar<l  over  upi>cr  edgi'  of  maxillary,  tl::       <  ,  .    < 

over  edge  of  premaxitlarj';  at  angle  iif  preO|H;rcle  an  upper  small  and  a  loner  larger  sf '.  .'    "i 

on  arm  of  preo|iercle4  dtH-reasingly  smaller  spines;  supraorbital  Itiiitacle  well  develop...,  j.~L  i'..-  x  '  . 
supraorbital  s|)ine;  a  tentacle  back  of  |M)slerior  vertical  s]»ne,  iappingover  edge  of  maxillary;  a  strong 
Bpineat  angleof  shouldcr-ginllealHivclmscof  |)ei'toral,sbari^j>ointed,  projecting  upward  and  lackward; 
a  small,  less  prominent  spine  back  of  this  one;  gillrakers  short,  54  10;  interorbital  space  slighlJy  con- 
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cave,  with  2  proniinetit  ridgee  iliverging  posteriorly  and  ending  in  Ihe  '1  twin  spines  of  those  at  anterior 
aoglee  of  the  occipital  depr«8)^ion;  dorxal  profile  of  the  ImxIv  much  more  i-unvex,  greatest  depth  at 
fourth  dorsal  epine;  depth  of  caudal  peduncle  equal  toeye,  ,'i.5  in  greatest  depth  of  hody;  fourth  dorsal 
tipine  the  longest,  a  little  greater  than  half  of  head ;  third  and  tifth  upinea  equal,  but  little  shorter 
than  fourth;  second  1.5  in  third,  first  1.75  in  second;  spiues  back  of  fourth  regularly  decreasing  in  length 
to  next  to  last,  which  is  2  in  fourth;  last  longer,  equaling  seconil;  soft  ray  ti  abruptly  luugerthan  laf^tdoraal 
(ipines,  second,  third,  and  fourth  longest,  equaling  longext  spine;  last  soft  rays  etiual  to  next  to  last 
spine;  second  anal  epine  longest  and  much  thicker  tlian  othern,  1.75  in  head;  llrst  slender.  2  in  second; 
third  Blender,  0.8  of  se<^ond;  first  ami  second  sift  rays  longent,  l,ti  in  head;  caudal  slightly  rounded; 
pectoral  round,  middle  rays  longest;  ventral  rouiidcKl,  second  raylongeiit,  its  spine  equal  to  sixth  dorsal 
spine;  head  and  fins  naked. 

Characters  very  constant.  In  smaller  speciiriens  the  posterior  spines  of  orbital  rim  not  bo  evident 
as  in  type  and  in  most  the  humeral  sjtine  smaller.  Size  of  supraorbital  tentacle  varies  much,  In  some 
very  small  or  absent,  in  others  very  large,  fringed,  length  greater  than  eye,  equal  to  second  dorsal  spine. 


Fig.  1M.— .SrAmfipMr*  enraairobi  Jcnkltm:  iTom  thv  type. 

Color  of  fresh  specimen  (field  No.  22H),  whilisli,  with  brownish  cloudings  and  many  bright  red 
spots  on  head,  l)ody,  and  fins;  black  blotch  on  dorsal  fin  on  eighth  to  tenth  spines,  fin  clouded  with 
dark  bars;  dermal  flaps  white. 

Another  fresh  example  (field  No.  206)  gohlen  brown  on  Ixidy  and  finx,  with  many  very  bright  red 
spots;  a  black  blotch  on  spinous  dorsal  on  seventh  and  ninth  spines  longer  than  eye  but  not  so  deep. 

In  alcohol  the  color  \'aries<-onsiilerably ;  in  sonie,  fins  distinctly  brandeil,  in  others,  (ins  plain.  Some 
1.1  \  t^'■''l^ct  I'l^tchon  posterior  part  of  spiuous  dorsal,  others  have  it  present  but  small,  others  have  it 
u-  11  <!<-'.  I  '  'I  :<iid  reaching  from  sixth  to  eleventh  spine.  A  seriex  of  dermal  flaps  along  lateral  line, 
iiiv'i  H  11'""'''  I     I   ;<malleroneM  on  lower  half  of  side;  lateral  line  simple,  slightly  <'onvex  downward 

t'l.lipr  i.t  '-.',•<  {field  No.  236)  in  alcohol,  head  and  body  mottled  with  lighter  and  darker  shades 
■  ■I  'ir.i-.,'i.  i.i..  ■  i>ale  below;  a  wide  [lale  transverse  liand  on  najie  (very  indisthict);  spinous  dorsal 
with  dusky  bloicb  from  seventh  to  tenth  spines  on  distal  half  of  fin;  other  fins  mottles)  with  brown  in 
triangular  transverse  Imnds;  a  dusky  rim  alxive  margin  of  eye  on  eye  meinbnine;  dermul  flaps  white. 

Keeembles  Smrpxiui  onnriu  Jordan  &  Knyder  from  Jajtan,  but  differing  in  atiaence  of  knob  at 
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syinphyeis  of  lower  jaw,  in  having  no  Rpine  on  snborhital  except  on  its  enil,  in  having  2  epines  instead 
of  only  I  at  each  anterior  Hn^le  of  occipital  <leprei«ioti,  and  in  greater  length  of  maxilliary,  which  doeti 
not  reach  heyond  posterior  riin  of  nrhit  in  .S'.  imaria. 

CloiJe  to  Smritsma  nurkalw  (Sunther,  from  Raratonga  Island  (Rsche  der  Siidsee,  i,  7fi,  1873); 
differing  from  that  specie*!  in  having  maxillary  reai'hing  past  the  poaterior  rim  of  eye;  but  the  third, 
fourth  and  fifth  spinee  largeHt,  inintead  of  the  fourth  to  the  seventh  and  the  black  hloteti  on  the  posterior 
part  of  the  HpiuouH  domal  (7-10  spineH)  instead  of  on  tlie  forepart. 

Only  3  Hpecimene  of  this  8|M«iee  known,  all  rallected  at  Honolulu  hy  Doctor  Jenkine. 
N^atlapitlfrniralllciilaleuUa^Bun.  V.S.  riiih  Comm..  XXII,  iSOi  (Seplcmlier  23.  1W3).  19S.  Bg.S6.  Honolulu. 

378.  8ebaatapiat«B  aap«rella  (Bennett). 

D.  Ill,  10;  A.  III.  S:  P.  17;  V.  i,  6;  C.  12. 

The  prevailing  color  ixdull  fulvous,  with  paler  indiatinct  patches;  anterior  half  of  dorsal  flnfUHcUf. 
with  a  rosy  wpot  at  its  i-ommencement,  posterior  half  hyaline,  the  pr<)je*'ting  tips  of  the  rays  edged  with 
black;  caudal  rounded,  transparent,  cnmsed  by  2  hlackish  fas('iii>;  anal  fuscux  at  l>aiie,  tranaparent  iif^ 
the  middle,  and  blackish  at  tip;  |>ei-Ioral  crossed  by  2  blackish  bands,  and  by  2  irregular  ones  I'oni posed 
of  numerous  tninut«  white  {loints  giving  to  them  a  frosted  appearance;  ventral  fins  similarly  colored. 
The  head  exhibits  the  tuiual  asperity  of  this  genus,  but  only  in  a  moderate  decree;  on  its  lower  parlH 
are  a  few  short,  flattened,  white  filaments,  and  similar  filaments  along  the  lateral  line  and  on  the 
upiier  jiartti  of  the  boity,  being  most  numerous  in  the  latter  situation;  at)Ove  each  eye  is  a  rosy  colored 
cimis,  e<iualing  in  length  about  three-fourtha  of  the  diameter  of  the  orbit,  and  somewhat  lobed  along 
its  edges;  thereisashortcimisoneach  nostril,  and  another,  whieb  is  pinnately  branched,  on  the  middle 
of  each  side  of  the  upper  jaw,     ( Bennett. )  * 

Hawaiian  Islands;  not  seen  by  us. 
l^iforpma  atptrrOn  Beniiell,  Zool.  Joum.,  IV.  1S2S,  W.  Sandwich  lilandi;  Qiinlher,  Flirlie  iler  .Sildaee,  ill.  W.  1S71  (iifler 

380.  Sebaatapiatea  comorta  Jenkins.     Fig.  200. 

Head  3.4  in  length;  depth  2.7''>;  eye  3,4  in  head;  snout  3.25;  interurbital  T;  maxillary  2;  mandible 
l.»;  D.  xii,  10;  A.  jn,  5;  P.  IC;  V.  i,  H;  scales  7-5;i-14. 

Boily  elongate,  compressed,  greatest  depth  at  firat  dorval  spines;  back  slightly  elevated;  snout 
lather  short,  blunt,  roun<le<l;  man<lible  large,  rather  strong;  mouth  large,  slightly  oblique;  maxil- 
lary long,  reaching  below  last  fourth  of  eye;  breadth  of  distal  expaiideil  extremity  2  in  eye;  fine  teeth 
in  bands  on  jaws,  vomer,  and  palatines;  tongue  small,  thick,  pointe<l,  little  free  in  front;  lipa  rather 
thin;  nostiils  close  together,  anterior  with  small  fli>shy  flap;  interorbital  R|tace  rather  narrow,  con- 
cave; nasal,  preorbital.  sn|>raorbital,  i>ostorbital,  tympanic,  parietal,  and  nuchal  spines  present:  a 
ridge  of  spines  (rom  behind  eye  above  operirle;  a  ridge  of  spines  aiTosa  cheek  ending  in  a  large  spine 
on  margiii  o(  preopercle,  lielow  which  are  2  others;  two  large  spines  on  opercle;  preorbital  with 
4  spines:  fourth  dorsal  spine  longest.  2.7;  soft  rays  longer,  fourth  longest,  2.7,  second  anal  spine 
longest,  2.2;  first  anal  ray  longest,  2.35;  caudal  rounded,  I.i);'pectoral  rather  small,  1  ft.  rounded; 
ventral  1.7,  spine  2.25;  least  <lepth  of  caudal  t)e(luiicle  5:  scales  rather  small,  ctenoiil,  except  those  on 
belly,  which  are  smooth;  lateral  line  obliijue  to  l)ase  of  caudal.  Describe<l  from  an  example  (N'u. 
0S76H)  from  Honolulu. 

Color  in  life  (No.  278,0,  P,  J.),  light  olive,  with  dark  brown  mottUngs,  bo<iy,  head,  and  fins  cov- 
ered thickly  with  small  brown  s|>ots;  posterior  margin  of  caudal  red;  fins  color  of  body. 

Color  in  life  ( No.  0:tS24),  olive,  with  irr^ular  I>rown  areas  on  body  an<l  liea<l;  numerous  small 
deep  brown  spots  on  head;  fins  olive,  with  brown  markings,  except  the  poaterior  half  of  the  caudal, 
which  is  red,  also  upper  and  lower  edges  of  same;  eilges  of  aual  and  ventral  red;  iris  red. 

Color  in  alcohol,  brown,  marble^l  with  dark  brown  forming  about  3  broad  ill-defin»^.  .Jlu-j: 
bands;  upper  surface  of  body  i-overed  nearly  everywhere  wUh  numerous  small  dark  brown  dots  also 
extending  on  all  the  fins;  spinous  dorsal  with  deep  brown  bloti'h  at  middle  of  bow;  soft  donul  and 
anal  each  with  last  brown  veriii'al  liand  of  trunk  ext4^ndiiig  out  on  the  tine;  caudal  with  brown  base 
and  deep  brown  blotch  on  outer  ixirtion;  a  brown  streak  extending  back  from  eye,  and  a  dark  spot 
behind  its  upper  mar^ii;  a  deep  brown  bloteh  at  tip  of  c>iH?rcular  flap. 
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This  is  the  raost  abundant  Hfiefies  of  the  family  in  tlie  UaH'aiian  Ittlanils,  as  shown  by  the  very 
tar^  series  of  H|iticiiiienH  in  our  collection,  197  from  tlonolnlii  ami  9  from  the  reef  at  Waikiki.  The 
specimens  are  all  Binall,  the  length  rangin);  from  1  tu  2.K  ini^hee. 

Stbiulapiiila  Mnmgia.  Slre«W.  Bull,  V,  »,  Hex.  Mii!<..  No.  1.  62.  InTT  (Hunnliihil;  Fiiwler,  Vtm:  \e.  Nul.  Hi'l.  Cliila.  I9U0,  li\!i 
ISiiidwIch  l&lBiide):  nm»m-)aniattrougUtC  &\'.,  [luni  Strung  iHlHnit,  C^rotlneH. 

lur^a  Jenkins  Bull.  I'.  S.  Fish  Conim..  XXll,  IWU  lH«pt. -J3.  lUCEIi.  496.  Hg,  ^.  Honolulu  (I>'pc.  No.  (AJWt. 


Flo.  WO.—Mirulapiilfe  ronbirfii  .[pnkln!-:  Imm  Ihe  lyp?, 

381.  SebaatapUtes  ^alactacma  JeiikiiiH.     Fig.  201. 

Head  2.25  in  len^h;  ilepth  2.7;  eye  ;!.5  it)  heail;  unont  :t.7;  inlerorhital  fi.f.;  D.  xii,  10;  A.  in,  5; 
P.  18;  V.  I,  5;  acales  7-42-12. 

Body  elonfcate,  compreflHed,  fcreateat  depth  under  liret  <lorHal  spinef;  Itack  not  elevated;  Hnout 
Hhort,  blunt;  mouth  rather  lar^,  only  Hiifchtly  obliijne.  jawR  alH>nt  p<)ual;  mandihie  rather  lar^,  2  in 
head;  maxillary  large,  dietally  expunded  t  75  in  e\e\  te<^th  pmnlt,  in  rather  broail  liauda  on  jitwe, 
vomer,  and  palatines;  tJingiie  rather  hniad  Ihii-k  j)aintt»d,  little  free  in  front;  lipti  rather  thin;  nattal, 
preorbital,  supraorhital,  pontorbital  tvmpanii  parietal,  and  niK-hal  opines  prexent;  no  t'oronal  spineB; 
seriefl  of  wpinefl  from  behind  eie  abine  ojierde  i  large  preiirhital  spinew;  a  seriee  of  spines  l)elciw  eve 
acroKS  chi-ek  endinj;  in  a  lanie  spine  on  t  d^ce  of  preopercle,  1h-Iow  4  othtrs;  open  le  u  tl  s)  i  es; 
fourth  dorsal  spine  longest,  2  m  head  third  dorsal  rsv  lont;est,  2.i;  sbcond  anal  sp  e  longest  ur\ed, 
1.7;  liiBt  anal  ray  longest,  2  t'audal  rounded  1  6  perioral  roiindeil,  1..^;  ventral  I  'i  caudal  [ledun  le 
compreesed,  4. 

Color  in  alcohol  (type)  pale  orHhtti^h  brown  a  little  darker  on  the  back;  upper  surface  and 
side  varieftaled  with  darker  brown  hcail  and  trunk  marked  with  very  many  small  nhit  al  dots  a 
deep  brown  blotch  on  outer  portion  of  spinous  ilorsal  l>etw^'n  lifth  and  ninth  spines;  soft  dorsal  with 
iwveral  brown  wavy  lines;  caudal  with  se\erBl  pate  brown  croBB-hara;  pectoral  with  brown  and  white 
spots  on  base;  ventrals  pale  with  while  dotu. 
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Tlie  above  dfeeription  tn  based  eliietty  uii  thety]>e  (No.  2175  ufU.  P.  J  en  k  inn's  collection,  50692. 
U.  S.  N.  M. ),  2.6  iiirlieH  ionjt,  from  Honolulu,  wlieiv  Doctiir  Jenkins  obtaineil  80  other  examples  from 
the  coral  riM'ks  of  the  reef,  ranging  from  1.3  to  2.6  ini-heu  long.  The  species  is  knoua  only  from 
Honolulu  and  Waikiki. 

Martaiiutei  galadacina  JeaklnB.  Bull.  U.  a.  Fid)  Cumin.,  XXll,  1«M  {Hwt.  2».  IKS),  We,  Ag.  40.  Honolulu. 


Fig.  201.— .VtxuMpMiM  ijalarlaniia  Jenkins:  [rnm  the  type. 

0«nu  SOB.  HELICOLZiniS  Oooda  ft  B«u. 

Body  oblong,  nomewhal  compreH»ed;  lieail  large,  ctenoid  scales  on  its  tip,  cheeks  and  opercles; 
several  wries  of  spinous  ridjres  on  hvad,  hut  no  occipital  pit;  tnoiith  large,  with  liandH  of  viUifonn 
t«eth  on  jawH,  vomer,  and  palatines;  dorsal  fin  continuous,  not  lUfply  notche<l,  with  10  stout  spines  and 
10  to  12  rays;  ana)  with  '.i  s|>ineH  and  fi  mye;  pectoral  broad,  fan-shai>ed,  with  rays  arranged  in  3 
groups,  the  first  of  2  simple  rays,  the  second  of  8  or  9  branchetl  rays,  the  thini  of  8  simple  rays,  some- 
limes  prolonged,  with  their  titis  tendrildike  and  free  from  membrane  for  one-half  their  length  or  let<>'; 
soft  dornal  with  tips  tree  trcini  membrane;  snborhilal  keel  smooth,  or  with  a  sintile  anterior  spine 
under  eye;  preobital  with  s pi neti  small  ami  hidden  beneath  skin;  vertcbrw  10  i  14  =  24;  no  air-blailder. 
Very  close  to  Sivrpirna,  differing  only  iu  the  >'*'fc(i»l«»-like  cranium,  the  2  genera  pnliably  connecteil 
by  interniediale  (onns.  ti 

The  single  Hawaiian  I'ltecies  of  tliis  genus  is  fully  descril>ed  in  Mettmi  II. 
Ifelinilfvm  ihtotit  ii  Bean,  Oceaiiii- li'hlh.. 'J4K.  INK  ul<ieliili,plrrtttu 

0«nni  SIO.  FOHTUniS  Toej. 

This  genus  has  the  form  and  general  structure  of  IMir/ilriiiiii,  differing  in  having  the  peiloral  rav-^ 
all  simple  and  only  their  ti[)s  free;  <i  1o  St  rays  in  the  anal;  the  siil»u-bital  keel  composed  of  3  distinct, 
differentiated,  flat,  knife-like  Kjiines;  2  prominent  retrorse  spines  on  each  sulxirbital. 

The  single  Hawaiian  species  of  Ibis  genus  iw  fully  detn'ribed  in  lUlWion  II. 
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Omni  Sll.  XXKIHTHB  Snydar. 

Allied  to  Helirokniu,  but  with  a  lon^clrrue  above  theeye;  head  very  long;  pectoral  raj^all  simple; 
iloraal  epinee  12,  all  low;  heail  moderately  armed;  Hcal«8  inoderait^,  (Ctenoid;  side  of  head  Bcaly;  jaws 
naked;  t«eth  on  vomer  and  palatine»i;  gillrakers  sleixler,  few  in  number. 

XmiKteSDyder,  Bull.  U.S.  PJHh.Comm..  XXII.  lem  (Jan.  19, 19M).»3a  (macrocepbaia). 

389.  Herinthe  macrocephftla  (Sauvage).     " Oopu  kai  Xohu."    Plate  55. 

Head  2  in  length;  depth  2.8;  eye  5.5  In  head;  snoiit  2.7;  interorbital  11.75;  maxillary  2.2;  D.  xii, 
U;  A.  Ill,  6;  P.  17;  V.  i,  5;  walew  9-5S-22. 

Body  elongate,  compressed,  greatest  depth  about  midilteof  ventral;  head  very  lon)t,  a  little  deeper 
than  broad;  nasal,  preocular,  supraocular,  poBtocular,  tympanic;,  parietal,  nuchal  spines  present;  no 
<»ronat  spines;  5  long  spines  across  cheek,  last  formln);  large  broad  spine  on  lower  margin  of  preojiercle; 
2  opercular  spines;  2  spines  directly  behin<l  eye;  2  spines  on  suprascapiila;  lower  margin  of  preopercle 
with  2  broad  spines;  snout  long;  eye  rather  small,  hi^h,  anterior;  mouth  large,  a  little  oblique; 
ma.\illary  long,  reaching  a  little  beyond  anterior  margin  of  eye,  its  distal  expanded  extremity  1.35  in 
eye;  lips  narrow,  fleshy;  teeth  fine,  in  rather  narrow  bands  in  jaws;  teeth  on  vomer  and  palatine 
similar,  V-shaped  on  former  and  short  straight  narrow  hand  on  latter;  tongue  short,  triangular,  tree, 
smooth;  branchioslegals  7,  large;  a  round  thin  flaihy  cirrus  over  each  eye,  its  length  much  greati-r 
than  eye;  dorsal  spines  strong,  sharp  pointed,  third,  fourth,  and  fifth  longest  and  al>out  equal,  3.75 
in  head;  penidtimate  dorsal  spine  0.75  in  last  spinp;  second  dort>al  ray  longest,  3  in  head;  first 
anal  spine  a  little  les  than  half  length  of  second  spine,  which  is  longext,  I!  in  head;  first  anal 
ray  longest,  2.8  in  head;  cau<lal  moderat«ly  long,  truncate,  2  in  hea<l;  caudal  ]>eiluncle  coinpn-ssed, 
depth  4.8  in  head;  pectoral  long,  reaching  below  origin  of  first  soft  ray,  median  rays  longest;  ventrals 
rather  small,  2  in  head;  spine  3.2  in  hcjul;  origin  of  ventral  a  little  in  front  of  that  of  jwctoral  or  l>elow 
origin  of  dorsal;  scales  moderate,  ctenoid;  snout,  jaws,  interorbital  and  prvorhilal  regions,  and  lower 
surface  of  bead,  naked;  scales  on  top  of  head  behind  eyes,  very  small;  gillrakers  2+9,  broad, 
i-ompressed,  equal  to  longest  gill -filaments  or  2.8  in  eye;  lateral  line  armed  with  long  scutes  at  first  and 
sloping  down  obliijuely  to  base  of  caudal. 

Color  in  alcohol,  pale  brown,  darker  or  mottled  with  deep  or  dusky  brown  on  back  and  upper 
surface;  several  short  brown  lines  running  from  front  of  lower  margin  of  eye;  dorsals,  caudal,  and 
pectoral  sprinkled  with  dusky;  anal  with  a  few  dusky  sjMits.     Bright  orange  red  in  life  and  very  showy. 

Described  from  a  specimen  10,75  inches  long  (No.  05301)  taken  at  Hilo;  another  smaller  was 
obtained  by  the  AlbalTOii  at  Honolulu.  Ezaraples  recently  seen  in  aqiiarium  at  Waikiki.  Reaches  a 
weight  of  4  or  5  pounds. 


Otnni  21S.  8ETABCHE8  Johnsoa. 

Head  and  body  compressed;  head  scatelesF  above,  its  bones  cavernous,  fiat  between  the  eyes;  only 
1  pair  of  spines  at  occiput;  no  transverse  groove  at  occiput,  only  small  spinefl  or  none  above  orbit;  oper- 
cle  and  preopercle  strongly  armed  with  straight  long  spines.  Kye  mo<lerate,  near,  but  not  touching, 
profile.  Month  terminal,  broad,  somewhat  oblique;  maxillary  extending  to  posterior  edge  of  eye, 
much  expanded  t)ehind.  Lower  jaw  Humewhat  projecting,  the  small  syniphyseal  knob  received  in 
metral  notch.  Villiform  teeth  on  jaws,  vomer  and  palatines.  Preorbital  with  2  or  -I  spines.  Opercle 
scaly.  Scales  cycloid,  moderate.  Lateral  line  a  broad,  scaleless  groove  with  ckinny  (about  27  to  30) 
tubes.  No  laciniie.  Dorsal  deeply  notched,  with  12  spines,  its  origin  in  front  of  pectoral;  soft  dorsal 
shorter,  the  rays  fewer  than  the  spines.  Anal  inserte^l  under  end  of  dorsal,  its  spines  strong,  gradu- 
ate. Pec^tural  broad  and  bony,  with  20  or  more  rays,  of  which  a  considerable  number  of  median  ones 
are  branched.    Branchioslegals  6  or  7.    Pyloric  appendages  lew.     Deep  water. 

The  single  Hawaiian  species  {S.  reuiujer)  of  this  genus  is  fully  described  in  Section  H. 
,V(or(*<*  Johnson.  Proc.  Zool.  See.  Lond.  1S62, 177  IffHolfifrl). 

~      a  SUlndacbner  i  Doderleln.  Denkethr.  Ak.  Wisii.  Wira  1Nt4,  Vn  ((Jhenem). 
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Otnu  SIS.  aEBASTOnU  OiU. 

This  jienutf  i)iBen=  from  Sfl-aiit/ules  in  the  ahwmv  of  |>alatine  t*eth.     D.  xiit,  9  or  10;  A.  in,  6.     So 
(iermal  flape;  fhwkK  and  open'lec  r-caly;  pn'orbital  with  tibtiiBC  spines  or  none.     The  known  speciee 
are  all  of  very  xniall  size  and  are  often  prewrvccl  In  Chineee  insect  boxes. 
.•iibaitoprit  Gill,  Pror.  Al'.  NX.  Srt.  VhUi.  IM62.  L<TH  ipolylfjiinj. 


383.  Sebastopsia  kellogrgri  Jenkins.     Fig.  202. 

Head  2.5  In  lentttli;  deplli  .S.L';  eye  3.:tS  in  bead;  Bnout  3.6S;  interorbltal  5.5;  maxillary  l.&S; 
mandible  1.6;  D.  xiii,  9;  A.  in.  5;  K  l»;  v.  i,  .->;  H.■ale^'  5-;ll-9. 

Body  eluii)|^te,  eoniprewu'd,  i;reaUi't  dejitli  alioiit  middle  of  trunk;  liai'k  nut  elevateil;  enoiit  ratlier 
short,  lilunt,  niimdpcl:  nmndible  ruther  larg<'i  j»^'x  eipial;  imiulh  lartce,  slightly  oblique;  maxillary 
larfte,  Imiadly  expande<l  ilistally,  I.L'A  in  eye;  teeth  line,  in  narrow  lands  in  jawn  and  on  vomer,  none 
on  iialatiiies;  tuufnie  thick,  small,  hriuul,  [minteil,  free  in  front;  lips  rather  thin;  eye  in  anterior  half 
of  head;  nostrils  close  tugetlicr,  anterior  with  elevattil  rim  an<l  long,  thin,  fleshy  flap;  int«rarbilal 


Fiii.  '20'.—Sdiaiti:iiiii  killi^!i  Ji'iikinn:  Irani  the  type. 

space  deeply  concave;  nawai,  prwi'iilar,  Huiiraociiliir,  [Hintni'ular,  tympanic,  coronal,  parietal  and 
nuchal  spines  present;  a  ntw  ii(  m-veral  Hi>iiM's  Imi'k  nf  eye  over  opercle;  a  row  of  spines  acrose  cheek 
below  eye  eiiilinfi  in  a  lar^  sjiine  at  ed>[e  of  oiiercle.  2  below;  2  spines  on  ojierele;  preorhital  and 
supraorbital  flajie  rather  lonj;  and  thin;  dorsal  spines  all  rather  low,  sixth  lon^.'esl,  '.i.GH  in  head;  second 
dorxai  ray  2.7;  siiimd  anal  i-ijine  lar)i;i-Ht,  2  in  lieail;  tbinl  anal  ray  1.9;  caudal  nmndeil  1.5;  pe<'torBl 
1.5;  ventral  1.5;  caudal  [H-duncle  comprerwed,  its  least  depth  3.5;  siiiles  rather  laqre,  very  finely 
etenoid;  lleatl  with  small  si-ales  un  lo]>,  I'heeks  anri  DpercW;  tubes  of  lateral  line  lar^ce,  conspicuous, 
anil  forming  a  neariy  sln(i».'lit  inchule'l  courst^  to  liase  of  cauital.  I>eHeril>ed  from  an  example  (No. 
637)  taken  at  llenshaw's  r<H>l,  llilo. 

Ciilor  in  life  of  a  s|H.Timen  1.3  inches  Ion)?  (Nik  (Ki550|,  dark  parts  dark  hrown,  lighter  parts  gray. 

Ciilrir  in  ali'oliol,  rich  dark  brown,  variejtatiil  with  ili-eper  brown  s])ecks;  hesil  more  or  less  \'8rie- 
gated  with  brown  alxive.  jiale  or  whitish  lieneath;  adeep  brown  lilot<'h  tielow  eye;  a  |ia1e  brown  tnnd 
acr<iss  Rml  half  of  caudal  ]ie<lmi<'le,  the  n>niaininK  {sirticm  and  base  o[  caudal  blackisli  brown;  side  in 
front  of  caudal  |>eiluncle  hroniUy  lieep  brown,  extending  forward  to  middle  of  spinous  dorsal,  and 
includinft  l.>asal  portion  of  soft  dorsal  anil  anal  where  it  liei'oniea  black;  remaining  portions  of  «oft 
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doraa)  and  &nal,  together  with  caudal,  p«le  gray  white  with  browuish  wavy  bars;  pectoral  with  outer 
portion  gray  white  barred  with  brownish  wavy  barH.  basal  portion  black;  ventral  bla<'k. 

We  have  10  examples,  2  ( including  the  type)  taken  by  Jenkins  at  Honolulu,  5  by  ub  At  the  same 
place,  2  by  ub  on  the  reef  at  Waiklki,  and  one  from  Hilo,  Specimens  were  also  obtained  by  (he 
AlbntToa  at  Honolulu.    Ouropecimeneare  from  leK  than  an  inch  to  1.8  inches  long. 


384.  Bebaatopaia  parvipinoia  (Garrett). 

Head  3  in  total  length;  depth  slightly  lees  than  3;  eye  nearly  4  in  head,  D.  Jtiu,  10;  A,  iii,  H; 
V.  1,5;  P.  VII,  9;  C.  5,  1,«,  5,  1,3. 

Upper  and  lower  outlines  similar,  being  greatly  arched;  eye  large,  circular;  4  spinee  along  upper 
edge  of  orbit,  the  same  number  on  euch  side  of  the  occipital  r^on  and  nape,  the  posterior  one  the 
larger;  2  infraorbital  spines,  1  on  the  nasal  bone,  and  a  longitudinal  row  of  4  along  the  eupratympanic 
r^on;  2  on  operele,  the  lower  one  long  and  projecting  posterior  to  the  margin  of  that  bone;  a  stout 
one  on  humeral  r^ion,  1  on  infraorbital,  3  on  margin  of  preopercle  and  a  longitudinal  row  of  irregu- 
larly di8[>09ed  ones  on  cheek;  lower  jaw  slightly  toiler  than  upper;  maxillary  reaching  posterior 
bonier  of  eye.  Fine  iH'ales  covering  basal  portions  of  all  the  hns  except  the  ventrals,  and  all  parts  of 
head  except  the  jaws  and  lower  half  of  maxillary  bone;  minuto  tHamentx  on  all  parts  of  body,  luoet 
numerous  on  upper  anterior  third. 

Dorsal  and  anal  tins  small,  the  former  commencing  above  origin  of  lather;  spinous  dorsal  very 
low,  gently  arched,  lonstituting  nearly  two-thirds  of  fin;  soft  portion  of  anal  very  narrow  and 
rounded  ofl. 

Color,  head  and  anterior  half>>f  body  grayish,  passing  into  light  carnation  beneath,  and  olteourely 
clouded  with  dusky;  piMt^rior  half  of  liody  duHky  black,  fading  into  pink  beneath,  maculated  with 
small  darker  Hixtts;  caudal  tnmk  pink;  2  large  dusky  black  spots  on  anterior  dor^ial  region;  iris 
greenish-yellow;  fins  pinky-red;  spinous  dorsal  being  mottled  with  dusky,  other  fins  dotted  with 
pinky-brown,  a  liar  of  the  same  color  on  the  caudal  l«se.     (Uarrett. ) 

Known  only  from  Honolulu,  from  the  type,  and  anuther  spe^'lmen  obt^ned  by  the  AlbnlrrHit. 
tkvTprra  pan'/^rfnHto  Onrrolt  Proc.  CbI.  Ac.  Sci.  ll«3,  105.  HbwbIIbb  Iiludi;  Oilnlher.  FlBche  cler  8Udj*e,  75.  LII,  flg.  li. 

1HT&  (KHiiitwlch  iMlunilii). 
SebaMnptu paMplnnii,  Hnyiier,  Bull.  U.  8.  FMi  Comm.,  XXII,  19(«  (Jan.  1),  ]9M),  5»S  (Hunolulu). 

a«iini  214.  FTBE0I8  OoTier. 

Body  elongate,  compreei>e<l,  covered  with  iiioderato  or  small-sized  Males,  which  are  usually  not 
ciliated;  Ixmes  of  head  well  armed;  the  upper  surface  of  head  with  cirri;  operele  with  a  spine;  mouth 
large,  with  teeth  on  jaws  and  vomer,  none  on  palallnes;  dorsal  fin  elevated,  with  12  or  13  spines, 
which  ore  slender,  sharp,  and  joine<l  by  membrane  only  at  base;  soft  dorsal  with  branched  rays;  anal 
with  3  spines  and  0  to  8  l>raiiche<l  rays;  caudal  roun<led  or  tnincace;  ventral  moderate,  or  long,  the 
rays  I,  5;  pectoral  greatly  elongate,  the  rays  simple  and  largely  free  from  the  base,  the  tips  reaching 
to  or  beyond  the  («udtt!  fin. 

Bpeeies  of  rather  large  size,  abounding  about  Ihe  coral  reefs  in  the  tropical  Pacific,  dreaded  by 
fishermen  on  account  of  their  venomous  spines.  The  coloration  is  very  showy,  most  of  the  species 
being  yellowish  with  dark  bands. 

PtruduMUtioiitmu  Kle]n.  Kimw.  PIm'bs.  V.  1706.  76  IKonbiiioniliill  (roJltaFU). 
Fnud/gilrniii  Klein,  nmu  type. 

J^-WTohCuvler.  Rf^no  Animal,  ed.  I.  2M,  IK17  (.■o''(a«.}. 
ftfroltOken.  lidK,  INi;,  JVri,  name  l\pv. 

n«ro<(CuvIcr  A  Vali'nclcnnn.  H[i<t.  Nat.  Itriia..  IV,  3-'>1. 1M29  ('ufilniu). 
JKUTOChsnu  XvaSBnan,  Nat.  HIbi.  rlaien.  Anlm..  II,  'M4.  IKiS  {mil>-i). 
Flcrolepliuamtlawa,  NaL  HlHt.  Clvsli.  Atiim..  11.  :!64.1I0H  |loii!/i'«iHda). 
PleroptenuSyntDroDlfU.  HM.  Cla»n.  Anlm..  II,  'XtAiaa  iradiala). 
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38B.  Fterois  sphez  Jordan  A.  Evermann.     Fi);.  203. 

Head  2.4  in  len^h;  depth  2.(t.'i;  eye  3.K  in  head;  snout  3.2;  interorbiUt  h.2;  maxillarj-  2.35; 
mandible  2;  D.  xrn,  11;  A.  in,  7;  P.  1(1;  V.  i.  .^;  scalcB  10-5S-13. 

Body  elongate,  compreiveil,  greuteKt  depth  at  tirst  doraal  epinea;  back  only  slifchtly  elevated; 
enoiit  ratlitr  abort,  roundeil;  mouth  large,  oblique;  maxillary  reaeliinK  below  anterior  rim  of  orbit, 
its  distal  expandeii  extremity  1.7-5  in  eye;  lefth  fine,  in  bands  in  jaws  and  on  vomer;  lips  rather  thin, 
fleshy;  tongue  pointed,  eompresaed  and  fre«  in  front;  jaws  nearly  equal;  eighth  dorsal  spine  longest, 
equal  to  head;  penultimate  spine  4;  fifth  dorsal  ray  1.75;  thinl  anal  spine  longest.  2.2;  thinl  anal  ray 
longext,  I,''i;  cauilal  rounded,  elongate,  1.4;  pectoral  long,  tbe  rays  more  or  less  free  for  at  least  half 
their  length;  ventral  1.3  in  head,  reaching  beyond  origin  of  anal;  ventral  spine  2.1;  caudal  |ieduncle 
compressed,  its  depth  H,?."*;  nasal  spinal  very  small;  preoi'ular,  supraocular,  and  poetoi-ular  spinee 
present,  thelipper  Ixmy  ridge  over  eye  being  serrate;  tyni(ianii',  coronal,  parietal,  and  nuchal  spines 
present,  coronal  very  smalt  and  close  together  and  {>arietal  with  4  serrations;  a  finely  serrated  ridge 


Fio.  203.— Pttroi*  tpha  Jorlm  &  Evermann;  Irom  the  type. 

from  behind  eye  over  opercle  to  supraacapula;  a.  finely  serrated  ridge  over  preorbital  and  cheek  to 
margin  of  preopercle,  ending  in  a  strong  spine,  below  this  2  other  spines;  preorbiUl  with  astrong 
spine  over  maxillary  posteriorly,  and  with  fine  serrations  above;  scales  ctenoid,  present  on  top  of 
head,  cheeks,  and  opercles,  head  otherwise  naked;  tubes  of  lateral  line  single,  in  straight  line  to  base 
of  caudal ;  several  fleshy  Raps  on  liead,  1  alxive  eye,  1  from  lower  preorbital  Hpine,  and  1  From  along 
margin  of  pre<)i)ercle. 

Color  in  alcohol,  very  pale  lirown,  whitish  beneatli;  side  with  f  broad,  deep  brown  bands,  alter- 
nating with  narrow  brown  Irands  on  trunk  and  posterior  portion  of  head,  narrow  brown  baia  from 
below  penultimate  doraal  spine  with  a  narrower  brown  line  on  each  side  above  lateral  line;  lower 
surface  of  head  whitish,  without  crossbands;  spinous  and  soft  dorsal  and  caudal  each  with  4  dusky 
brown  crossbands;  base  of  anal  with  2  broad  similar  bands,  and  soft  portion  bf  anal  with  3  series  of 
irregular  crossbands;  axil  of  pectoral  above  with  white  blotch;  pectoral  whitish  with  10  blackish 
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<Ti)!;sbandt^;  a  brown  band  in  fnmt  of  baw  of  pwloral  extending  on  lower  pwforal  rays;  venlra!  wilh 
dusky  blotch  at  bane,  outer  pttrtion  with  alioiit  5  dueky  crosislwTulp. 

The  only  example  we  have  wen  of  this  spe<'ieM  is  the  type,  No,  .^Hj-W,  U.  S.  S.  M.  (field  Xo.  aW30), 
6  incheK  loHft,  obtained  by  nsat  Ilonolubi. 

Jteroie  iplvr  JorOnn  &  ETcnnonn.  Bull.  I'.  M,  FiBh  (tomm..  XXII.  1902(A[)rll  11,  1903).  201,  Honolulu. 
Otnn*  SIS.  DENDBOOHIBna 

Pectorals  short,  undivided,  (he  rays  bramhed;  otliernis 


IK  IhcspineK  uonrly  U>  tin:  dps bartfri,  p.  «.■> 


380.  DendrochiruB  barberi  (Kleinilachner).     Plate  LXXIII,  as  /'.  hudsinii. 

Head  2.5  in  length:  depth  2.-'>;  eye  :iA  in  head;  snout  'i.:i;  interorliital  ■'>;  maxillary  2,1;  mandible 
l.ft;  D.  xrii,  10;  A.  iii,  «;  P.  IH;  V.  i,  S;  w«leH«-r.:;-13. 

Body  elongate,  eonipre;^»>ed,  rather  deeji,  the  j^reatefit  depth  at  tifth  ilorKBJ  spine;  prufllee  of  trnnk 
above  and  below  mure  or  less  even;  head  I'umtireHHed;  fiiiiut  ishort,  roundeil;  mouth  larj^,  maxillary 
nearly  reaching  t>elow  uaiildlo  of  eye,  its  difltat  expanded  extremity  e<|ual  to  half  eye;  minute  teeth  in 
bands  in  jaws  and  on  vomer;  lips  thin;  tongue  pointed,  emnpresped,  free  in  front;  jaws  nearly  equal; 
anterior  aostritg  each  with  a  small  fleshy  Hap;  interorbital  spaite  deeply  I'oncave;  fifth  dorsal  spine 
longest,  1.25  in  head;  penultimate  spine  5.2;  sei'ond  anal  spine  longest,  2.1;  thini  anal  ray  longest  1,3; 
(Audal  rounded,  1.25;  pec;toral  2.4  in  trunk,  reaching  below  middle  of  base  of  soft  dorsal,  rounded,  and 
only  membranea  between  lower  rays  slightl}'  inciited;  ventral  rouniled,  reaching  base  of  first  anal  ray, 
caudal  [ledunele  compreHseil,  its  least  depth  :).5  in  head;  nasal  spines  very  email,  preocular,  [Mtstocular; 
tympanic  and  coronal  spines  present;  parietal  and  nuchal  apines  forming  a  single  ridge;  a  ridge  of 
spines  l«hincl  eye  above  openrle;  a  ridge  of  spines  below  eye,  ending  in  a  spineonmar^nof  preojwrcle; 

2  spines  l>elow  this  also  on  margin  of  [ireopercle;  no  opercular  spines;  nmrgin  of  preopercle  with  spine 
projecting  down  and  l«ck;  skiimy  flap"  above  eye  equal  to  its  diameter,  and  another  from  preorbitai 
flpine;  si'ales  small,  ctenoid;  head  naked  except  some  scales  on  openrle,  cheek,  and  side  atiove;  lateral 
line  running  obliquely  down  to  base  of  <«udal. 

Color  in  alcohol,  i>ale  brown  or  whitish;  side  with  3  jiairu  of  deep  brown  vertical  hands,  first  on 
posterior  part  of  head  prei'iKled  by  a  deep  brown  threat  fronL  Ijelow  eye,  second  on  middle  and  posterior 
jiArt  of  spinous  dorsal,  and  third  extending  out  on  soft  anal  and  Iwuwl  jiortion  of  soft  dorsal;  soft  dorsal, 
caudal,  and  anal  pale  or  wbitii'h ;  membranes  of  dorsal  spines  deeply  incise<l  in  front,  each  spine  wilh 

3  brown  crossbands;  pectoral  grayish  with  a  blackish  brown  )>asal  blotch  and  5  lilackish  crossbands; 
ventral  blackish  with  2  whitish  orgmyisli  blotches. 

The  nominal  Hpeciex,  I),  hmlsimi,  is  especially  characteriMsd  by  the  unspotted  soft  dorsal,  anal,  and 
vaudal.  It  was  thought  to  Iw  distinguished  from  Oeiidwchirut  burlteri  Steindachner  by  the  longer  pec- 
toral, which  reaches  to  l>elow  the  iiosterior  dorsal  rays,  but  this  character  is  found  not  to  be  constant. 

We  have  1  specimen,  1.8  inches  long,  from  Waikiki,  and  4  others,  2  collected  by  ua  and  2  by 
Jenkins,  all  at  Honolulu,  and  ranging  from  1.8  to  4  inches  long.  The  Albatrott  also  obtained  speci- 
mens at  Honolulu. 

i^rrvtt  Aai««ri  Steindochner.  tXsaVe.  Ak.  WIbb.  Wien,  LXX.  1901,  taf.  til.  Hg.  2,  in  Ibv  plankton  between  Honalulu  und 
Cape  Horn;  preliminary  [|<»ctlpllun  puliltehed  in  the  Anwlger.Nrk  XVI.  p.]7-^JuneZT.  1900  ((VlUCsptnin  Barber). 
Ilrndrorhirur  Audwmi  Jordan  &  Evemiann,  Bull.  I'.  S.  Fish  Comm.,  XXII,  1802  (April  11. 1903),  Krj,  Waikiki,  Oabu  IsUnd^ 
tinyder,  op.  cll,  (Jon.  IV.  19IM),  636  |  Honolulu). 

387.  DendrochiruB  chloreus  Jenkins.    Fig.  204. 

Head  2.5 in  length;  depth  2.76;  eye  3.5  in  head;  snouts. 75;  interorbital  6;  maxillary  2.1;  mandible 
1.8;  D.  xm.  10;  A.  HI.  6;  P.  18;  V.  i,  5;  scaleia  7-54-14. 

Body  elongate,  compressed,  greatest  depth  at  first  dorsal  spines;  back  only  slightly  elevated;  snout 

oln  QUI  Plate  LXXUI,  accldeatally  left  Incomplete  b^  the  artist,  the  ocolat  Sap  Is  omitted. 
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rather  Hliort,  lilunt,  niiimliil:  iiioiith  larjw,  obliiju*-;  iiiHiiiliblc  lance,  Blijthlly  pnviuced;  niaxillarj' 
larfte,  cxitaridtil  clititHlly,  wlxtre  il»  grcatiT't  wiillli  ii*  l.H  in  ere;  tefth  in  brond  villifiinn  lunde,  in 
JHWfl  mid  (111  viiuier,  iiutie  on  jiiilHtiiiffl:  tongue  mtlier  bruHii,  nliaqi  pointed,  trve;  lit>H  rather  thick  and 
flexhy;  seventh  dcin>al  ^piiie  longe><t,  1..^;  j>i>nu[tiniat«  Nfine  4;  dorsal  i<t>inefl  Free  for  greater  part  nl 
their  length,  the  membrane  extending  (or  nearly  half  their  Itngth  posteriorly;  fifth  domal  ray  longest, 
1.6;  eecond  anal  spin e  slightly  longer  than  second,  2.3  in  bead;  c-audal  rounded.  3;  pectoral  rather  pliort, 
reaching  below  )ia»e  of  sixth  dorsal  ray ;  fifth  and  r-ixtli  rayu  longest,  the  Inner  rayx  not  as  long,  and 
membranes  in ci8ed  >;o  that  extremilieK  are  free  for  short  distance;  ventral  1.25  in  heaii,  spine  2.25; 
c&udal  peduncle  compressed,  its  deplb  8.6;  scalep  rather  large,  clenoid;  nanal,  preoi^ular,  Riipraoeuier, 
postocular,  tympanic,  cwronal,  parietal,  and  niirbHl  xpincH  present;  a  ridge  of  spines  below  eye  acrose 
cheek  ending  in  a  spine  on  edge  of  i)rei)perele,  and  lielow  2  more  spinw;  a  ridge  of  spines  from  eye 
above  operele;  scaleK  rather  large,  ctenoid;  lateral  line  sloping  ohliiinely  tobaae  of  caudal. 


Fju.  -SH-^IMu'lTacliiyae  r/ilaniu  Jenkins;  from  tlic  type. 

Color  in  life  (No.  03441}),  6  \'ertical  bands  on  side  dark  olive,  s)>ace8  between  dirty  white,  and  red; 
under  surface  of  head  rosy;  round  dark  spots  on  body  under  opercular  flap;  axil  and  spot  on  inner 
surface  of  base  of  pectoral  dark  olive;  markings  on  spinoiia  dorsal  dark  olive  and  dull  red;  soft  dorsal 
with  transverse  rows  of  olive  s)H>t»  snrroun<teil  by  red,  membranes  transparent;  caudal  similarly  col- 
ored; anal  dark  olive;  iiectoral  dark  olive  with  transverse  rows  of  whitish  spotn  on  rays;  ventrals  alrer- 
nating  olive  and  dirty  white;  iris  red. 

Color  in  alcohol,  more  or  li-ss  brown;  sideof  trunk  with  alxmt  6  deep  brown  vertical  Itare,  the  last 
extending  ilown  on  base  of  anal;  head  <ieep  lirown  alxtve,  side  pale;  a  deep  brown  sireak  fn>rii  below 
eye;  angle  of  preiipercle,  and  n^on  about,  dark  brown;  blotch  aliove  base  of  piecloral  blackish  brown; 
a  brown  land  across  chest;  spinous  dorsal  pale  brownish,  each  spine  with  about  3  broad  brownish 
cross-bands;  soft  dorsal  blackish  brown;  rays  of  soft  vertical  fins  with  5  or  6  series  of  blotches  or 
spots;  ix^;toral  an<l  ventral  blackish,  with  a  number  of  pale  cross-bands;  edge  of  each  scale  very 
narrowly  pate  brown.  l>eF«.-rlbed  from  an  example  (No.  03446)  6.2  inches  long,  takeu  at  Honolulu. 
Known  only  from  Honolulu. 
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Besi<l«is  the  type  and  5  potypeH  collei^twl  at  licjtioliilu  by  Jenkins,  we  have  2  examples  olitHincfl 
by  ourselves  2.2  b>  6.2  inchex  lon^,  and  a  single  example  i>btaine<l  tvi-ently  by  Mr.  Bfmdt  at  Honolnlii. 


Oenoi  S16.  800BFXIIOF8IB  He«kel. 
This  genuH  differs  fr<ni>  Si-oriKnui  in  the  absenit-  of  [laUtine  tteth.     The  epeeie«  are  of  a  Urger  si 
and  more  peculiar  appearance. 

Sn/rjHeitopnt  Hecliel,  Ann.  Witn  Mus.,  11,  liMO.  If*  {•i-Kiaaliifat, 

Sror,uena  BIwker.  Ttjd".  Ned.  ln<l..  ]I[.  mri.  'J»i  minh-iUin,. 

SrorpmirMhyi  )i\te\tet.  Bljtlr.  Ichlh.  Bcht...  In  N«I.  Tljile.  Nfl.  [n.l.,  XI.  IWti.  402  (rfrriwu..  nol  nf  nimnti. 


388.  ScorpEenopaiB  cacopaia  JenkinH.     Plate  l.XXI,  and  V\^.  20.'.  and  ao.'w. 

Head  2.3  in  length;  depth  S;  eye 6.5  in  liead;  snout;);  inlerurbital  6.7;  maxillary  2;  mandible  l.fi; 
xn.  10;  A.  iii.  5;  K  17;  V.  i,  .5;  scales  tt-52-22. 
Body  elongate,  greatei't  depth  at  dorsal  apinee;  Imek  not  [larticularly  elevatetl;  pnout  rather  long, 


Fid.  ■!afi.~!icariKenojitit  e<tc<ipila  ieiMa*;  from  [lie  lype. 

with  an  elevated  prominence;  mouth  large,  obliqne,  mandible  large,  elightly  protluced;  masillary 
large,  Jta  dletal  expanded  extremity  broad,  etjual  to  eye;  teeth  in  broad  villiform  baiulH  in  jaws,  those 
on  vomer  email;  no  teeth  on  jialatinen;  tunj^ue  email,  |ioint«d,  tree  in  front;  lips  rather  thick,  Reshy; 
eye  email,  just  in  front  of  middle  of  head;  anterior  nostrils  with  short  fleshy  flap,  [Kislerior  close 
behind,  circular,  without  flap;  Inlvrorbital  space  rather  narrow,  deeply  concave;  top  of  head  with  a 
equare  pit,  aot  very  deep;  nasal,  preoeular,  supraocular,  postocular,  tympanic,  parietal,  and  nuchal 
spines  well  developed;  a  series  of  spines  acroat  cheek,  several  along  preopercle,  supraocular,  and  upper 
side  of  hea<i;  two  spines  onopercle;  third  and  fourtl)  doival  Hpines  longest,  third  2.T  in  head,  last  3.7; 
third  dorwiray  2.5;  second  anal  Hpine  enlargeil,  2.6;  pectoral  large,  1.5  in  head;  ventral  1.6;  epine 
3;  caudal  peduncle  compressed,  its  depth  'i.h;  caudal  1.75;  scales  rather  large,  ctenoid;  lateral  line 
nearly  straight  to  base  of  caudal.     Described  from  an  example  (No,  05297)  taken  at  Honolulu. 

Color  in  life  (No.  03349)  rusty  reddish  brown,  blotched  and  mottled  w  ith  darker  ami  lighter,  a  few 
scattered  scales  whiteor  pale  rosy  white;  top  and  sides  of  head  similar  to  aides  but  darker;  under  parte 
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of  heail  fleflli-iiilorhloU'hiil  uti'l  tnoltliil  witli  oratiKi-  nil,  mtilisli-lirowii,  an<l  »  littlt^  yellowitih;  breast 

Hiiil  belly  j'ellowixh  while  witli  »  liltlf  reililicb;  {HMtiTinr  ]>ar1  of  l)flly  blotcheil  wilh  lirownish  re<i; 

spiiimiH  <)orBal  mottleil  brown  and  I'lay-white,  it  nniall  ilnrk  bluli'h  on  liaei^  of  wcind  iiiembraiie,  aljove 

thjf  a  yellowish  orange  liar  across  wcuml  ami  tliini  tiieinliraniv,  Uien  a  very  broad  bniwniHh  bar  from 

top  of  second  tii  base  of  fifth  mi'mbranc;  nicmbrane  of  rent  <i(  lin  jiale  mottled  wbitiwh  or  day  yellow; 

soft  liorsal  ciiiiilar,  niottlfil  with  i-lay  while,  brownish  anil  rocy;  caudal  with  a  broad  pale  bar  at  base 

then  a  broader  brown  bar  mottleil  wilh  darker,  red  and  yellowiah,  followed  by  a  narrower  pinkish 

whilebnrder,  the  whole  Rii  freely  mot  lied;  anal  miitlled  brown,  re<ldiBb,whitJah, and  yellowiiih;  pectoral 

mottled  and  barred  with  brownish  on  Iwiwe,  followiil  by  albrtiatinK  Iwrw  of  browniwh,  pale  yellow,  and 

pinklnh,  the  browniwh  coiifitied  chiefly  to  upper 

l>art  of  lin;  ventralM  wbite,  crcwwil  by  nwy  liars  or 

MIMitfl,  browniwh  toward  tiiw;  iriH  yellowinh-brown, 

with  HUiall  brown  HiMrkB  on  outer  jiart. 

Another  example  (No.  I)3:JH6)  wan  in  life  brown; 
lielly  eadininin  wilh  blotches  of  vermilion  and 
brown;  lower  jaw  jiale  csilmium  with  bniwn  tipota 
anieriorly,  iHwIeriorly  with  vermilion  epotti;  dermal 
fla|is  of  lijwer  and  ii]>per  jaw,  and  preojierele  edged 
wilh  vermilion  anil  yellow,  the  dermal  flajie  ex- 
tending ovi'r  niaxillary  and  from  bebinil  pectoral 
to  Imwof  I'aiidal;  dorsal  marbled  with  deep  brown, 
Hlifibtly  olivace'iuij,  the  narrower  markinge  of  cad- 
mium, vermilion  and  pale  bine;  pectoral  yellow 
with  narrow  irregular  bands  of  brown  at  top  ver- 
tnil  on  tonarl  bottom  outi  ned  with  brown  en- 
tral  ellon  at  liaee  then  ermil  on  marbled  w  th 
deep  brown  anal  sane  as  pettoral  cau  lal  mel- 
low ^h  at  liaae  then  a  broad  irre)tular  l>and  of  lark 
bni  n  arl  led  wilh  erm  I  on  eilge  ]  i  k  w  ll  a 
few  H  all  lnwni)ix.ts  i  the  pink  ina  \ell  w  hIi 
with  ra  I  atii  g     ark    k  of  lark  brow  i  fro  n  edge 

Fm.  ■JOlM.—Hr-rpimopiiit  rticniiiii.  iartnl  view  iif  bend.  of  )  up  1 

Col  r  al  ohol      lark    Irown        otiled   with 

blackish,  and  variegated  with  dark  lineM;  intiide  of  jiettoral  dregateil  w  I  bro  n  outer  pirtionof 
upper  rays  blackish,  a\so  a  large  blackiNb  brown  i^jiot  n  i  I  Ik  f  fpiois  i  rsal  One  ta  pie 
(No.  05655)  iH  wry  [wle  or  whitish  in  alcohol,  and  tl  e  iarker  111  ngs  alw  e  are  p  irj  IihI  The 
fla]«  on  the  mandible  are  alfo  rather  long. 

We  have  exaniineil  14  iipecimeiix, all  from  Honolulu,  l^t  of  which  wen-  seiureil  by  us.  They  raii|ie 
ill  length  from  7.5  to  19.5  inches.     The  Hiieciee  is  known  only  from  Honolulu. 

dvr  r^fl'lK'c.  III.  Ul.  IV.  IHTI;  till'  dnwlutc  only,  which  wax  made  b)-  Garrell  from  an 
e  iinswiii  Bini'tiT.    Thi-  K«oiil  lalniid  njni'leB  in  the  rriil  S.  tooUi  Hiid  h  (tooil  »i>wlip. 
Scoriimopi^t  nuvprii  Jviikliip.  Bull.  I'.  S.  Flsli  IVinm.,  XIX,  INW  | Julie  S.  19DI),  401.  liga.  IS  and  H,  Honolulu  (tvpe,No, 

4W>M.  I'.  !l!.  .N.M.i;  Ji^nkliUMip.  I'll.  XXII.  IWtt  (!;ep(.  211. 1«D3)  I  Honululii). 
tiforprti'rjiilt  fucopili,  S*iile,  Oce.  Paiwin  Bishop  Slus.,  I.  pan  4. 11,  lig,  .^  1901  (Honolulu), 

389.  8corpaBnop8iHglbboBa.(mochASi-hneider).     "Mbii;"  "  Onuitalin."    Plate  ■'Wand  Fig.  306. 

Head  2.1  in  length:  depth  2.75;  eye  7.2b  in  head;  anout  3.1;  interorbital  4.3;  maxillary  1.8;  D. 
xn,  10;  A.  Ill,  5;  P.  18;  V.  i,  5;  wales' «-t 2-22. 

Body  elonitate,  greatest  depth  .".t  first  donatl  Bpine<>;  back  elevateil,  swollen,  or  convex  below  first 
dorsal  spines;  snout  rather  long,  with  an  elevateil  prominence;  mouth  lai^,  oblique;  maxillary  large. 
expanded  extremity  broad,  6.6  in  head;  teeth  in  broad  villiform  bands  in  jaws,  those  on  vomer  small; 
no  teeth  on  palalineR;  tongue  small,  pointed,  free  in  front;  lips  rather  thick,  fleshy;  eye  small,  a  little 
in  front  of  middle  of  length  of  head;  a  deep  pit  below  eye;  top  of  head  with  deep  square  pit  just 
behind  interorbital  »'pace;  anterior  nostril  with  broad  fleshy  Hap;  posterior  large,  without  flap;  four 

a  Scorjixnoiirir  mloea/aon  plile. 
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spines  on  Hide  of  snout  above  unterior  noHtril ;  jireix'ular,  supraocular,  ixwloi-ular,  tympanii!,  parietal, 
and  nuchal  ephiei^  present;  a  Rerit^  of  spines  running  acroHs  check  Mow  eye;  eevernl  lai^  fpines  on 
lower  part  of  preoperclei  several  spinea  on  opercle;  Hide  of  head  above  with  many  small  Rpines;  eupra- 
Bcapular  with  several  small  spinen;  dorsal  spines  rather  strong;  third  longest,  3.75  in  head;  last  dorsal 
spine  3.8;  second  dorsal  ray  3.7;  second  anal  epine  enlarged,  a  little  longer  thao  the  third,  3.4  in  head; 
first  anal  ray  longest,  2.4  in  head;  caudal  rounded,  2  in  head;  [lectoral  large,  lower  rays  thick,  fletthy, 
curved  inwanl;  sixth  pectoral  ray  1.7  in  head,  lowest  3,7;  base  of  pectoral  broail,  2.25;  ventral  spine 
strong,  3.1  in  head,  second  ray  longest,  l.H;  the  innermost  ray  joined  by  a  broad  membrane  to  l>elly; 
caudal  peduncle  compressed,  its  depth  4  in  head;  hea<l  and  Ixxly  with  many  fringed  fleshy  flaps; 
scales  moileralely  large,  ctenoid. 

Color  in  life  (field  No.  0:!382),  excessively  motllcd,  streaked,  and  Bpoltcd;  IkxIv  dark  purplish 
brown  or  claret  si  lai  lei  I,  the  spaces  gray  tinged  with  sidphury  yellow;  head  all  dull  brown,  flu|iH  colored 
like  the  space  about;  Ix'lly  toaxillary  region  whitish  with  reticulationsand  Irregular  marks  of  yellowish 
olive;  aiillary  region  wine-l»rown,  finely  niottlrti  with  yi'llowish  white  in  streaks  and  spolii;  a  few 
round  black  spol^  behiixl  and  in  axil;  inside  of  pn'torat  with  a  large  jt-t-blsck  lilntch  at  upper  ]>art  of 
base,  bordered  with  orange;  around  this  a  large  yellow  area,  then  ft  oblong  black  spots  on  the  mem- 


FiQ.  20a, — Srorpmiapiift  tilhhoia  (Bloch  &  SchriWilerl:  nllfi  liilnlher. 

branes  of  upper  rays  al>ove  middli'.  then  a  broad  rose-re<l  liand,  failing  into  violet  below,  the  rim  gray; 
ventrals  bright  brown  and  gray,  red  shaiieil  on  inner  fai'n;  inside  uf  branch  iostegals  salmon -color, 
slripe<t  with  while,  Ihe  membranes  yellow;  membranen  <if  upper  jaw  salinnn-color  mottleil  with  light 
yellow;  tip  of  upiier  jaw  orange,  with  a  golden  ridge  divi<ling  a  triitngulHr  s|m>I  oi  indigo-blue  l)etween 
viiiiier  and  preniaxitlary;  a  golden  line  on  each  side  in  front  of  palatinet^;  tip  of  tongue  light  yellow; 
a  triangular  indigo-coloreil  spot  behind  leetli  of  tip  of  lower  jaw;  a  golden  streak  liehiiid  it  on  membrane 
liefore  tongue;  lower  lip  salmon-color,  es))ecially  iM'hind,  where  hidden. 

Oilor  in  alcohol,  dark  purplish,  l)eantifully  mottled  with  dusky  and  darker;  head  niotlleil  above 
with  ilusky;  fliw  with  many  fine  dusky  ami  bn)wn  wavy  lines;  liase  of  pectoral  Iwith  outside  and 
inside  brownish,  the  latter  variegated  with  white  and  blackish  brown;  outer  |iortioii  of  inside  of 
[lectoral  covering  first  B  rays  with  a  series  of  broad  blackish  spots;  ventrals  more  or  less  brownish, 
variegateil  with  gray  and  whitish;  body  wliitish,  mottled  with  pale  brown;  edges  of  buccal  folds, 
inside  of  mouth,  deep  yellow;  a  deep  blue  blotch  clirectly  iMr'hind  teeth  in  front  of  each  jaw. 

This  species  was  obtaineii  both  at  Honolulu  and  Hilo,  and  appears  to  be  not  uncommon.  Our 
collections  contain  8  excellent  examples,  '2  from  Hilo  and  <i  from  Honolulu,  IS  to  9.5  inches  long. 

acorpma  giUMMi  Blorh  ii  8chneiiier.  Sym.  Irhtli.,  1W2.  |>l.  41.  IHUl.  "  hablut  in  Ameriu."  Ullnthfr,  Flwlie  der  8u(l9ee,in, 
79,  111.  LHi.  IS74  (IVIew.  Sueifly  and  NavlgHt.ir  l»liiiid>|:  Slpinrtai^hmr.  Denlot.  Ak.  Wist.  Wleo,  LXX.  ISOO,  481 
(Honolulu). 
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Sconamn  H'MigiiUira  Oiivlcr  i.  Vult-m-li'Tiii.fl.  HM.  Nal.  IV.Ih-,,  IV.  31...  I«s.  Iilc  of  Prance;  H»e<-kel,  An 

n   WlenMii* 

Ston>smithlhji,gaiwat.  BlwHer.  Sat.  Tljds.  Swi.  \nA..  XI.  lH.ie.4(K. 

s™rp»™  diaJwfu,  Kner,  Nova™  Flwh.,  117,  tab.  8.  fiR,  1  In.ri  of  <;.  *  V.  1.  in  Jlix.logl-oher.  1,  IH6.'.. 

.SroT,Knop«;-rfi*o(u,.  Fowler.  Itw.  Ar.  N«l.  (i.-l.  i-hlla.  ItW),  .llf.  (Honolulu). 

SeorvmoptitcnU^Kda iniAa.B  &  Kvrrmann.  Bull.  U.S.  Fish  fiitnm.,  XXII.  1902  (Ai>r.  U,  1903). -iCl,  Honolul 

u  (Hllu);  »nyd 

op.  rll-  (Jan.  Ht.  1904),  .W.  (Honnliilii). 

0«na»  21T.  ISACVRSOB  Jordan  ft  ETennum. 

Allied  to  IlrVuvlnni*  and  I'mitintm.  R<"iy  ralht'r eloiiRale,  cumpreaM^l,  covered  with  hiiibII,  weakly 
ctenoid  Males;  finH  imt  t<ca1y;  head  not  iU'|in'r«F<l;  formiil  ox  in  MfiuliHleK,  the  tipiiies  iiioderalely 
developed;  heail  anil  IhhIv  with  dermal  tla|i!';  teelli  an  jawH  and  vomer,  imne  on  palatines^  dorsal  tin 
deeply  divide<l,  the  Rpines  11  or  12,  the  foiirtli  much  oUmRate;  jiei'tiiral  ravH  undivided;  anal  rays  iii, 
6  or  6;  ventral  raya  i,  5;  lanilal  rounded;  vent  nt  l>a>-e  of  lirHt  unal  >>|>iiie;  uir-bladiler  obsolete, 
yniruiufiu  Jordan  &  Kvcrmann.  Hull.  I',  s.  Fish  ('nmm..  XXll.  1902  (Jiil.v  B,  1903). -JUU  I'lV/HJ/'/r). 

390.  Iriiciuidua  ei^nlfer  Jonlun  li.  K.vermanii.     Fi>r.  ^OT. 

Head  2.4  in  length;  depth  ;f.2;  eye  4  in  h(«d;  maxillary  2;  1).  x,  i,  9;  A.  in,  5;  P.  17;  V.  i,  5; 
wales  about  fl-55-;i0,  abont  45  poref . 

Body  rather  elon^te,  iiioilerately  eompreweil,  the  head  cnnie.  not  depressed;  mouth  tacxe, 
oblique,  the  louer  j&w  Hliichlly  projei'tiii^r,  the  maxillary  reaching  to  oppoaile  poet«rior  nia,r)iin  of 


Fifi.  im.—Irwaiiil<i'  tiiiiifj'-r  Jonlan  &  Kwrmann:  Irom  the  ty|». 

pupil ;  teeth  in  moilerate  liarids  in  tiie  jawH,  tiic  inner  teeth  in  the  upper  jaw  slightly  largest;  vomer 
with  small  l«etli;  j«latine!i  toothlenti;  inlerorliilal  area  ileeply  concave,  little  wider  than  pupil;  spines 
on  top  of  head  low  and  rather  sharp,  tinich  as  in  StlnmlinUn;  preocular,  supraoi'ular,  poatiioular,  tyni- 
[lanic,  occipital,  and  nuchal  spines  present;  a  ridKe  with  2  spines  nntside  the  tympanic  apine;  preor- 
bital  moderate,  abont  as  wide  ae  eye,  with  a  sharp  spine  tnrned  forwanl  and  a  blunt  spine  turned 
backward;  suborbital  slay  a  narrow,  simple  ridfie,  reaching  base  of  preopercular  spine,  which  is 
xtraight  and  very  short;  'A  lower  pretiperciilar  spines  reduced  to  hhint  points;  upercle  with  2  slender 
diverging  spines,  the  upper  the  larger,  their  points  not  reaching  e<lge of  inernhrane;  head  with  numer- 
ous hroad,  fleshy  flaps;  a  tringed  Hap  at  the  nostril,  2  on  edge  of  preorhital,  2  on  lower  limb  of 
preopercle,  and  a  high  fringed  flap  above  eye,  u1>out  as  long  us  pupil;  small  simiile  fla]>s  on  the  chi^k, 
the  end  of  the  maxillary,  and  elsewhere  on  lieail;  large  jjores  on  lower  jaw.  under  suborbital  stay,  and 
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elsewhere;  operele  and  upper  part  of  cheek  with  ni<limenUry  embedded  scales;  jaws  naked;  top  ol 
head  scalelest*,  occiput  cuvereil  with  thin  akin  and  scarcely  deprcsseil;  gillrakerx  very  shitrt,  thii-kish, 
and  feeble,  all  but  about  6  reduced  to  mere  rudimente;  no  slit  Iwhiiid  last  gill;  body  covered  with 
small,  cloee^iiet  scales,  which  are  alighlly  ctenoid'  w^le^  on  nape  small,  on  breast  minute;  lateral  line 
couapicuous,  provided  with  dermal  flaps;  numerous  scattered  fiape  on  aides  of  body. 

Dorsal  fin  very  deeply  notched,  the  spines  rather  slender,  pungent,  the  first  a  little  longer  than 
eye,  the  second  and  third  subequal,  about  half  lot  ger  the  f  nrth  greatly  elevate<l,  1.!)  in  head,  almost 
twii«  height  of  third  and  Gfth,  which  are  subequal  fiixlh  seventh,  an<l  eighth  i^lightly  longer  than 
fifth,  tenth  very  short,  eleventh  half  length  of  fourth  )oft  lornal  hi|;h,  the  lonKent  rays  nearly  half 
head;  rays  of  all  the  fins  scaleleris;  taiudai  kng  n  im  le<I  I  1  in  heaii;  anal  high,  the  spines  graduated, 
the  third  u  little  longer  than  sei'ond,  which  is  2.(1  m  hcwl;  longest  soft  rays  l.K  in  heail;  [let-toral  with 
the  rays  ail  aiinple,  the  longest  1.2  in  head,  lowest  rays  shortened  and  tiiii'keiie<l;  ventral  fins  inserted 
below  axis  of  pectoral,  rather  long,  I.R  in  head,  not  quite  reaching  anal,  inner  rays  well  free. 

Color,  pale  in  alcohol,  doubtless  vermilion  red  in  life,  the  flajis  on  Xxxly  piiikiiiii;  a  single  jel-btai:k 
spot  about  lialf  diameter  of  pnpil  near  tip  of  membrane  lietweeii  second  anil  third  sjiines  of  lionui. 

The  only  examples  known  are  the  type,  No.  SOSRfi,  I',  K  N.  M.  (field  No.  ffifil,  a  speriiiien  4.2 
inches  long,  taken  by  us  on  the  coral  reef  at  Honnhtlu,  and  a  siHt'inien  H.H  inches  long  re<-ently  obtained 
by  Mr.  Bemdtat  Honolulu. 
fmCHnduxiVCTJanliin^EverniaDii,  Bull.  r.  S.  Pluh  Osnlm..  XX[I.  IWi  iJuly  U.  ISUS).  ^10.  HoDolulu. 

Obdu  aiB.  TSNIAHOTirS  Ue«pM«. 

Head  and  body  high,  strongly  compressed,  with  rudimentary  M'alea.  w  hicli  are  concealed  upon  the 
skin;  the  skin  roughened;  mouth  oblique,  moderately  wide;  jnws  with  a  Imnd  of  velvet-like  teeth; 
vomer  and  palatine  without  teeth;  several  of  the  bones  ol  the  head  armed  with  prominent  spines. 
D.  XI  or  XII,  10  to  12;  A.  ni,  C;  dorsal  fin  very  high;  no  jiectoral  fin  ap|)endages. 

Small  fishes,  which  are  rare  in  the  Kasteni  ArchipeliM<o  and  in  the  South  Sea. 
nnilaaoitu  Lae^pMe,  Hlsl,  Nat,  foln..  tv.  3IH.  IXOi  (Miieanthw). 
Lf'  l^mianoliK  Ciivler  Ji  VslenclennH.  HlnL  NhI.  I'iiLv.,  <v.  371, 1H29. 
Timintiodit  AjtawJE,  Noin.  Zool.  Index,  360. 1S46  (corrected  Bpelltng), 

391.  TEemanotua  ^arretti  (iiinther. 

D.  XI,  12;  A.  Ill,  6.  Of  this  species  I  have  only  the  drawing  by  Mr.  Garrett;  it  appears  to  be 
different  from  Tieniiinoliix  Irutranllmt,  not  alone  in  tlie  somewhat  different  fin  formnlie,  but  on  account 

01  the  mucli  shorter  second  dorsal  spine,  which  equals  the  length  of  the  third;  the  membrane  between' 
the  dorsal  and  anal  fin  is  also  much  shorter.  (Giinther  probably  means  the  membrane  between  the 
«lorsal  and  caudal,  a  statement  which  is  not  )>ome  out  by  his  drawii^;  the  shape  of  the  head  was 
probably  not  drawn  quite  true  to  nature.)  Color  (in  plate)  pink,  the  belly  bluish,  with  white  spots; 
fina  pinkish,  mottled  with  darker,     ((iiinther.) 

nrnlanoltu  gantUi  GUnlher.  Fische  ilfr  KilrlHee.  lit.  Ki.  \<\,  Wl,  Mk.  <>.  I>*'4,  Sandwich  Islandi. 

Family  LXXXVI.  BEMBKID^. 

Head  not  very  depressed,  armed  and  scaly  on  the  siiles;  body  covered  with  rather  email  scales; 

2  dorsals  of  nearly  equal  development,  the  first  with  9  to  1 1  spines;  ventrals  thoracic,  but  inserted  a 
little  lietore  the  pectorals,  with  5  sf)ft  raya  and  1  spine;  no  pectoral  apjieudages;  villilorm  teeth  in 
jaws,  on  the  vomer  and  the  palatine  bones;  7  branch iostegals;  air-bladiler  none. 

The  single  Hawaiian  genus  an<l  species  of  this  family  are  fully  described  in  Hection  II. 

Family   LXXXVII.  PERISTEDIID^.— The  Deep-water  Gurnards. 

Body  elongate,  fusiform,  covered  with  bony  plates,  each  of  which  is  armed  with  a  strong  spine; 
head  bony;  each  preorbital  produiwd  into  a  long  flat  prot^eas,  which  pn>Jec(8  more  or  less  beyond  the 
month;  mouth  small,  inferior,  like  that  of  a  sttin^eon;  leeth  none;  lower  jaw  provided  with  barbels; 
gill-membcaiiea  eeparato,  narrowly  joined  lo  the  isthmus  anteriorly;  tj^llrakers  slender.    Dorsal  fln 
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continuous  or  divided.  Pertoral  fill  ciiort,  with  the  2  lowermowl  rajf  detached.  Ventrale  i,  5,  eepa- 
rated  hy  a  broad,  flat  area.  Air-hladiler  Himplc.  Pylciri<' .■.!■*«  aln>ut  10.  t'ol.irifeiierally  ml.  Deep- 
sea  fisheB;  2  or  3  genera  and  about  13  apecieH  known,  l)earin(t  mime  refeiiililanre  to  yoiing  irturgeont". 

0«nni819.  PEBIBTEDIOV  LM«pM*. 

Barbell)  Ip.ive,  forming  larKe  fringeii  tuftn  at  anglen  of  mouth  and  on  lower  jaw;  dor«al  tine  :;; 
characterf"  otherwiiie  included  8b<ive. 

The  2  Hawaiian  Hjiecicn  of  this  ncnuB  are  fully  dctH;ril)eil  in  Section  II. 

[■.  Ifltici,  IK.%9,  103  (nUdpAmrtii-p:  anipnil.xl  >iK'lU«g. 

Family  LXXXVIII.  HOPLICHTHYID^. 

Heail  broad,  very  lepreafieil,  with  the  Kiuuit  yriKiui^il  and  roundiil  anteriorly,  strongly  arme<t, 
and  with  the  upjicr  nurfai-e  and  fidiw  imiiy;  l«ck  anil  niilew  of  the  ln-ly  covered  with  Ininy  plates;  2 
donialH,  the  timt  much  shtirUT  Chan  the  Hei-otid;  no  iiectoral  fllamenb':  ventrulH  inserted  a  little  1>efore 
the  iMTlorals;  minute  teeth  in  llie  jawn,  on  the  vomer  and  the  jialatine  bom's;  air-bladder  none; 
p.ieufio branch iie  preHcnt. 

Qtunt  ESQ.  H0PLICHTHT8  Cnvisi  *  TklBoeianara. 


Character! 

i  of  the  genus  includeil  altcive. 

The  2  na^ 

vaikn  H|iecies  of  this  genus  are  fully  descriliei) 

Urhlhtii  Cuvle 

tJ:  V-lflirl.-iiii.^,  IIIM.  Nnl.  Pi.tHS.,  IV. 'W.,  iHi»(hi»,wr. 

Family  LXXXIX.  CEPH.\L.ACA\THI[>^.-The  Flying  Guroards. 

Body  elongate,  Hubquadrangular,  tapering  liehind;  heail  very  blunt,  quadrangular,  ita  surface  al a losi 
entirety  bony;  nasatx,  preorpitalH,  suborbitals,  and  t>oneNof  top  of  head  united  into  a  shield:  nuchal  |)arl 
of  ehieid  on  each  mde  i>r(>iluced  backwanl  in  a  liony  ridgi-,  ending  in  a  Htning  spine,  which  reaches 
past  front  of  ilorsal;  interocular  siiatw  deeply  coniave;  prei)rbitals  forming  a  projecting  root  above  the 
jaws;  preoi>erfle  produced  in  a  very  long,  rough  spine;  cheek»  and  o|)ercles  with  small  scaleJ";  iipercle 
acnaller  than  eye;  gill-o{)enings  narrow,  vertical,  separated  hy  a  very  hroad,  scaly  islhnius;  pceiido- 
branchiie  large;  gillrakerH  minute;  mouth  small,  lower  jaw  included;  jaws  with  granular  teeth;  no  teeth 
on  vomer  or  palatines;  smles  bony,  strongly  keeled;  2  serrated  knife-like  appendages  at  liase  of  tail; 
first  dorsal  of  4  or  5  rather  high  flexible  spines,  the  lirft  1  or  2  ppines  nearly  free  from  (he  otbeiv;  an 
immovable  spine  between  the  dorsals;  anal  and  se<«nil  dorsal  short,  of  slender  rays;  caudal  small, 
lunate;  jiectnral  tinmlivided  to  the  base  into  2  parts,  the  anterior  p()rtJon  a))iiut  as  long  as  the  liea<l,  of 
al)out  6  rays,  closely  connei-ted,  the  posterior  and  larger  jKirtion  m<)ri'  than  twic-e  lenglh  of  head, 
reaching  nearly  to  chikIhI  in  the  adult  {Ddiiylopierun) ;  inucli  shorter  in  tlie  young  ( CejtlnUmviilhtiif) \ 
these  rays  very  slender,  simple,  far  apart  at  the  tip;  ventral  rays  i,  4,  tlie  long  fins  jHiinted.  their 
bases  <'lotie  hw'ther,  the  inner  rays  shortest;  air-bladder  with  2  lateral  parts,  each  with  a  large 
muscle;  pyloric  cieca  numerous;  verlebne  51  -  13=22.  Warm  seas;  the  adult  able  to  move  in  the  air 
like  the  true  flying-fish,  hut  for  shorter  distam^s.     One  genus  ancl  2  to  4  s|)ei'ies. 

0«iini  S81.  CSPKALAOAHTEnS  L«e<pM«, 

Characters  of  the  genus  inctuileit  with  those  of  the  family.     Four  8|>eeieB  known — <'.  Kililiinnvn 
both  coasis  rif  the  Atlantic,  ('.  xphmnlln  in  IIk'  Vjwt  Indies.   C.  jirlmo-Hi  from  Japan,  and  one  from  tlie 
Hawaiian  Islands,  Kast  Indies,  and  Japan. 
O-i^alacaiMo;-  Lar«p^li'.  IliM.  N«l.  I'tiJwi..  111.  »23.  llti  {•piaar'ihii. 
Dnrlol-ptrraa  Uni>i,i'ifi-,  I.  <:.  Ill,  ;W..  ls!ii;  ipi-ii-'Ui    'Uiinini. 
fiaitr«-pAa;iHl)tunow.  till.  rt'Atv,  Ed.  <Jn>>-,  IM,  liM  •mairon-^iliu^n^aauaj. 
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392.   CephalacanthuB  orientaiis   (C.'uviiT  &  VHk'iunciiiie^).     '-Loltr-oaii."     Fig.  208. 

Ileail  4.1  in  length;  depth  5.5;  snout  2.5  in  head;  eye  4;  moiitli  2.5;  maxillary  2.2;  iiiandii)le  2.3; 
interorbital  2;  D.  i— i,  v-i— 8;  A.  7;  P.  :i3;  V.  5;  w&lea  47,-21. 

Body  elongate,  duprtwaeil,  rather  bniad,  lower  surface  flattene<l;  heail  hroad,  deprewHed,  quad- 
rangular: si'ie  of  head  above  prodni'ed  backward  in  a  long  Iwny  shield  till  below  fonrlh  dorsal  spine; 
Rnuut  short,  rounded,  obtuse,  slightly  prudiicinl;  eye  midway  between  tip  iif  Knout  an<l  gill-oi)ening, 
elevat«(l;  bonee  about  orbit  thick,  thoi^;  al>ove  elevated,  uiouth  inferior,  maxillary  r^Hchint;  nearly 
below  middle  of  eye;  lipe  thick,  fleehy;  ti-etli  blunt,  eniiitl,  in  bands  In  jawH,  noni'  on  vomer  and  juila- 
tines;  tongue  broad,  thick,  rounded,  hardly  free;  anterior  nostril  with  small  fleshy  rim,  |Hwh'riur  nos- 
tril higher,  without  rim;  interorbital  Hpace  broati,  deeply  eonvex,  tlatteneil  in  the  niiildli';  a  spine  on 
lower  surface  of  head  jHiinlin^  tmckwanl  over  preopercle;  preopercle  eiidin);  in  a  long  point^Kl  apiiie 
which  reaches  nearly  to  the  origin  of  the  ventrala;  dorsal  spiues  rather  slender,  first  very  long,  2.8  in 


trunk,  its  base  nearly  midway  l)etweeii  posterior  margin  of  eye  and  gill-i)|'eninK,  2  free  spines  in  fnint 
o(  dorsal;  second  dorsal  spine  very  wliort,  third  much  lonjier,  and  fourth  l-.'t  in  heail;  last  dor«il  spine 
short,  keel-like;  origin  of  soft  dorsal  a  little  in  advani,'e  of  middle  of  sjiace  In-tween  hai^.  of  liri^t  ihT^iiil 
spine  anil  base  of  twidal;  anal  short,  withont  spines,  and  its  origin  nearly  midway  l>etween  lMi>e  of 
tsudal  and  gill-opening,  or  a  little  behind  origin  of  soft  dorsal;  caudal  truncate,  al>out  1.2  in  head;  pec- 
toral large,  \ery  elongate,  reai^hing  ti|>  of  caudal,  ends  of  the  long  median  rays  ending  in  rather  shrirt 
filamentH;  ventral  originating  jnst  liehhid  liase  of  set^nd  dorsal  spine,  and  not  reaching  anus,  1.2  iti 
bead;  aims  with  papilla;  caudal  i>e<luncle  long,  depressed,  its  length  nearly  equal  to  head;  scales  large, 
each  with  a  keel,  so  that  longilnditml  nerieB  are  formeil;  hiwer  side  of  trniik  posterior  lo  anus  with  4 
of  the  keel-like  scales  enlarged,  the  last  on  base  of  caudal  below,  also  a  keel-like  scale  on  upper  ba-se  of 
caudal.     Described  from  an  example  (No,  040SK)  taken  at  Hilo. 
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A  frvsh  fiHt'iDifri  (Ni).  0^1433)  frutn  Ilunoliilu  was  [tral>  alHive,  white  Im'Iou;  orange  Hpol><  lees  tban 
pupil  over  tup  iiMiuad  anil  doreal  portion  of  bi>i]y:  4  tranHvei-Heliaiidsiif  golilen  on  caudal  fin;  pectoral 
(-uvered  with  iluflky  golden  B|iotK  Hinaller  than  pupil  anteriorly,  lurK^r  and  \^m  distinct  poxteriorly;  a 
bright  brarket-Hhaped  yellow  twnd  on  upper  side  of  dorsal  about  one-thir<l  distani-e  from  base  to  top, 
concave  Kicle  towani  liaw;  iipinoux  <lorsa1  nieinbranf  oltvaoeouM  with  dusky  golden  npots;  soft  don«l 
ineinhran<«  traiisiiarent,  rayw  with  allemalinft  white  and  olive  areaa;  ventrale  golden;  anal  tranM|iarent 
with  Rolili>n  polor  mi  rayR. 

Culor  ill  ak-ohiil,  dull  |>iir)>liHh  lirown,  with  rather  largr  dark  round  spots  on  the  hack,  lower 
)iiiHaii'  wliilinh;  Bpin<iiis  domal  and  [■ecti'imls  blackish,  median  and  liasal  portion  of  the  latter  first 
u  hitisli,  then  running  into  grayiHh  ciut  on  (In;  )ie<-torBl  with  blackiuh  and  grayish  spots. 

We  liave  exuniineil  H  fxamplev  from  Hilo,  S  from  Honolulu,  and  I  from  Molnkai,  ranging  in 
length  from  S.S  to  14  inch™. 

One  s[>ecinicn  waw  nirtaineil  hy  r)i>ctor  Jenkins  at  Honolulu  in  1889,  anil  Ihe  Alhatroim  collected 
Bpecimenf  at  Hrmolulu;  I'uako,  Molokai;  Hanalei  Bay,  Kaiisi;  and  I^haina,  Manl. 

Im>1i,l..,ilri  lit  iiri-nMir  ('iivLiT  ii  ViU-nrtennit.  HiHI.  Nut,  Poiwi.,  IV.  134.  pi.  7«.  IWB.  Indian  Ocean;  Cflmhor.  Fisrhr  .irr 
SikilxH'.  im.  If-.l  OUiidwich,  Soplely,  anil  l>aumotu  l^lanilsl;  Sleiiularhiifr,  tX-iiliK.  AL.  Wlw.  W<cn,  LXX.  I«ua, 
4I)K  I  lliitioliilii). 
lUfiitb/pOruijiii^mii'M  BJcekiT.  Nat.  Ty<lA>.  Niil.  Inil..  VI,  1»U.  3%,  Waka,  Japan. 
Inullbnilfrtu rtWmpAfAH/Miu  Blrrkfr.  NhI.  Tyitx.  Nrd.  In<l..  VII,  IKM.  i<H.  Banda;  Neira. 

I  tp'i  tittfnatlim  itrirBlalii.  Fowler.  Pnic.  Ac.  Nat.  Set.  Phlla.  ISM),  .'^16  (Banilwlcli  lulandii)  \  Jnikinii.  Bull.  V,  g.  Flab  romni., 
XXII.  Wfi  l^'pl.  ^<.  1W»l.4W(lliino1ulii|;  Snyilvrnp.cil.  (Jan.  18, 19MK  Ii.ia  (Honolulu:  Pnako.  Molokai;  Hanalei 

Suborder  TRACHINOIDEI. 

VentralH  typically  i,  -'i,  jugular,  Honietimes  with  the  rays  reiluced;  nostrils,  jaws,  shoulder-girdle 
and  suborbital  normal;  scalis  various;  gills  .'1.5  or  4;  dorMal  ijpinea  couiparatively  few;  soft  dorsal  and 
anal  fins  long;  tall  diphyciri'al, 

a.  Hypen^orBPold  picrrvd  hy  a  fiiranietl /*<  nipwirWi.  p,  «4 

oo.  Bypercoraruld  williniit  (nranirn. 
b.  Preoperclp  cnhrvr;  up^^rdc  mtd  Hiib»ppi¥le  reduced,  each  conKlHtlnK  of  a  nearly  stnilghl,  Hh&rp,  nlmple  epine;  ^111- 

openlllfpi  wide;  no  lateral  lliu' - ^HarjMffl/fritiff.  p-  477 

bb.  I'rtHjpecele  armed  wllha  hUouk  Hpiiie;  Mlll-»pi-nln)n>small:  lateral  line  pment (.VUiimymida!.  p.  <T7 

Familj  XC.  PTERUPSAKUl/E. 

Body  oblong,  covereil  with  smies;  ventrats  i,  ■'>,  jugular;  liyperconu^oid  pierced  by  a  forsmen;  no 
subuouUr  lamina.     Speciefl  nunienms,  mostly  tropical. 

a.  rTlll-uiembranen  uniled.  free  Inim  the  lathmnii;  dorrai  ntilrhed.  not  wparate. 

b.  Palallneswllhout  teeth:  middle  aplnee  of  diiraiil  highest:  raiulal  Hn  deeply  forked Omnu.p.iU 

bb.  PftlaliiieB  with  teeth:  lam  si>liiesirf  donial  highest;  ™ud»l  fin  not  lorked Sroperfir,  p.  476 

oa.  Gill-iuembnnei>neurly  Hcpsrate,  free  iTiim  iMhmus;  donvil  fln*  sepante. 

e.  Maxillar)'  with  a  fleahy  flap  at  Itx  lip:  preoperrle  with  2  KDiall  npfnes  at  IIk  aiiicle;  opercle  with  H  eplneii. 

Br«ibrept,  p.  AK 
cr.  Mailllar]-  Hllhuiit  Sup:  preopen'le entire:  operrle  with  1  dislliivt  Hplne Fliropianm,  p.  476 

OeiLQi  S8S.  OSUBrS  Jordan  k  ETomiKnii, 

This  genus  is  allied  tu  l'ar<iperi-i»,  from  which  it  differx  in  having  the  caudal  fin  deeply  forkeil 
inj-tead  of  truncate. 

rjturui  Jordan  A  KverniHnn.  Bull.  T.  s.  Klah  Comm..  XXII.  19IU  (Apr.  11.  IUOB>,  a)6  {Aimprrcu  whauiNafnmfi). 

"(MdujUamentooufSauVHge  In  Vailluni  A  SaiiTHgt,  Kev.  Uag.  Zoul.  (31.111.  l^;.'>,  2TB,  described  from  the  Uan-aiian 
iBlande,  wems  to  he  <V,>mna»inUiM  infrrnidtui  l^hlegel,  a  rommuii  Japanew  species,  Hiid  beloiiBing  toa  (roup  which  doei 
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393.  Osurus  scbauitislaiidii  (steiiidai' liner).     Figs.  209  an<1  20ita. 

Htad  .1.25  in  length;  depth  4.8;  eye  4  in  head;  unont  3;  iiiterorbital  H;  maxillarv  2.25;  mandilili' 
2.1;  D.  IV,  21;  A.  18;  P.  16;  V.  7;  w-aies  7-60-1.1. 

Body  elongate,  I'limpreeHe^l;  hea<l  rather  large,  ita  depth  1.5  in  lenfitb,  width  1.4;  upper  profile  of 
head  ronvex,  gently  riaiiifj  Ironi  snout  to  nape;  wnout  rather  long,  broad,  convex;  nioiitli  }&iye. 
elightly  iiu;line<l,  maxillary  reaching  a  litlle  l>t>\'ond  front  niRrgin  nf  eye;  lii>H  rather  broad,  fleshy; 
teeth  minute,  in  rather  broad  lianda  in  jawx,  with  an  outer  xeries  in  fueh  slightly  ciilanieil;  enlaryeil 
raniaea  in  front  of  Iwith  jawR,  and  Eteverel  on  iride  of  eaHi  ranuiH  iif  mandible;  vomer  with  a  rreMvnlii- 
patch  of  minute  teelh;  imstriU  very  small,  seimrateil  a  little,  anterior  with  Hligbl  elevaleil  rim;  inttr- 
orbital  Hpace  rather  narrow,  flatteneil;  opon-iilar  margin  with  a  sharp  t<pine  aliove,  lower  spine  whh 


dentimlations;  gill-opening  lurge,  inenibrane  bniail,  adnate  to  iHlhinuH;  scales  small,  elenoid;  occiput, 
cheebe,  and  opert-le  covered  with  piiiall  elenoid  seales,  heail  other wii^'  naked;  lateral  line  superior  at 
fln<t,  then  gradually  sloping  down  to  liase  of  caudal;  doreai  spines  rubuHt,  tilrong,  third  longest,  with 
ntther  broad  fleshy  flaps;  dorsal  rays  slender,  flexible,  ant4^ri<ir  longest,  mh-oiiiI  3.75;  anterior  anal  rays 
longest,  third  2.75;  cHudal  elongate,  deeply  forked,  lobes  equal,  3.6  in  head;  [lectoral  with  median 
rays  longest,  1.5;  ventral  pointed,  1.4;  caudal  peduncle  coinpresHed,  short,  itn  depth  ;l.3  in  head. 

Color  when  fresh  (No.  03434)  with  black  sjiols  on  dorsal  fin  surrounded  by  re<l;  scarlet  lines  from 
snout  through  eye  bordered  on  each  side  with  yellow;  flrst  doival  bright  oi^aque  scarlet,  with  dark 


Fio.  aMa.— Hjwnu  trlmuimlnmli  (Slelnrtsrhm^r),    Typf  of  Faraprrrit  ptrr'iiait/m,:  Juiihlns. 

blotches  near  base;  membrane  of  second  dorsal  transiiarent,  rays  yellow  and  rosy;  outer  margin  of 
anal  roey,  inner  portion  transparent;  blotches  on  sides  rosy,  the  upper  row  darker. 

No.  a3032in  life  was  rosy  on  hea<l  and  bo<ly;  l>elly  while  with  pale  yellowish-white  extensions 
into  the  nwy  of  side;  cheek  rich  rosy;  ojiercle  and  side  of  snout  with  eiinie  yellow;  hiwer  jaw  and 
throat  yellowish- white,  the  jawlipiied  with  orange;  a  few  dark  roHy  npots  on  top  of  head;  clorsal  white 
with  a  series  of  about  10  brownish -black  blotches  toward  outer  iiart  of  membranes,  each  surrounde<l 
by  faint  yellow;  membreiiei'  of  first  3  spines  black  at  base,  redflish  orange  ab()ve;  anal  pale  orange; 
caudal  reddish  orange,  distal  half  of  lower  la\ie  black,  and  2  rather  distinct  red  spotx  at  base;  pectoral 
pale  rosy,  yellowish  at  base,  and  in  axil;  venlrals  pale  yellow;  iris  rosy. 
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Another  Cicainiilc  had  a  1)riKlit  t<rarlet  an<I  yellow  Blri])e,  (mm  tip  of  anout  through  eye  and  on 
Iwck,  Ix-iiig  dii'tinrt  at*  a  warlt-l  line  in  earh  of  th<>  ilark  iiiiadrate  blotches  to  liase  of  niudal;  caudal 
yellowish,  with  pearly  blue  i-rowHireakB  of  Hpots;  lower  lobe  red,  the  ciislal  half  black;  wpinoiiB  dorsal 
black,  edgwi  with  wcarlet;  base  anil  axil  of  pectoral  j»)lden. 

Color  in  alcohol,  pale  brown,  a  little  darker  on  head:  about  8  bn>ad  brown  saildle-like  blotches 
aiTote  back;  tiip  of  head  brownish;  a  white  lint>  running  from  tip  of  snout  to  eye,  and  continued  on 
poHlocular  region  above  ojien-le;  eplnoux  dornal  with  a  laiye  hlafkifh  bloteh  on  mid<lle  and  lutxal 
portion;  al>ont  10  blackieh  spote  in  a  fiingle  M-ries  along  upper  portion  of  M>ft  iloTsal;  caudal  with  6 
vertical  nerieK  of  whitidh  di>t8;  anal,  jiectoral,  and  ventral  pale. 

TliiB  B|)ecies,  liewriUii  originally  from  Honolulu,  is  quite  common  at  that  place,  anil  we  have 
s[>ecimenB  hIhii  from  Ililo.     Twenty-two  examples  pxaniine'l  are  4  Ii>  5.5  inchcf  long. 
Ptreit  triHiHiiUlandt  Slrlndaclmer,  Kxarigei  Ak.  W[k>,  Wten,  No.  XVI,  Jiinf  L-T.  19n),  ITS,  Honslult 

'  Ak.  Wlw.  Wlpn,  LXX.  19U0,  AK.  pi.  irt,  Og.  s  mannlulnl. 

nirap^rit  jilrrefligBin  JtiiklH',  Hull.  1'.  f.  F\sb  i-naim..  XIX,  low  iJimf  s.  IWI},  -m.  flg.  I^  Hoi 


OftAU  283,  NBOPIBCIB  Btaiadutuksr. 

Palatines  with  teeth;  ilonwl  scarcely  notcheil,  the  middle  spines  not  longer  than  the  posterior 
cb;  doraai  ravf  v,  23;  ,\.  20;  waleii  alN>ut  (iO;  otlierwifc  essentially  as  in  I'arapercu, 
Tlie  single  Hawaiian  s|iecieM  of  this  genun  in  fully  desi'rit>eil  in  Section  II. 

rup^ffu  Sleludarhnvr,  Ichlh.  Brtir,,  XIIJ.  Ina.  IVTi  {,a>nm)ih:  nnl  of  Bleeker. 


Oanni  SS4.  BEKBBOFS  8t«lndaehn»T. 

Head  Btrongly  ilepreHsed,  the  snont  Bpatulat«;  month  li>ng,  subhorizontal;  teeth  in  jaws  and  on 
vomerand  palatines;  maxillary  with  afleshyflap  or  liarlK-l  at  tip;  eyes  very  large,  halt  lateral;  opercle 
with. 2  spines;  angle  of  preopercle  with  2  small  spines,  at  least  in  Ja{>aneKe  species;  preorbital  entire; 
gill-oifening  very  long,  with  7  branehiostegals;  ]ieeudobranchiH>  present;  ventrals  jugular;  •liirsal  lim' 2, 
well  seiiamteil;  belly  Haltened,  l<aek  convex;  scales  rather  large,  finely  cteiioid. 

Small  fishea  inhabiting  depths  in  A^ia  and  America.  The  eingle  Hawaiian  epeciee  fully  described 
in  Section  II. 

/trmbrafKHtelndu-hnET.  Sltitcbcr.  Kien.  LXXIV.  i.  211  (lohlh.  B^ilr.l.  V,  1H76.  I«3  tmtidimamla). 
HllluiiviBeIn  Goode.  yme.  l.i-.  Nat.  Mu>..  III.  IMHU,  347  (.wMoiifrf  |. 
Balhyprri-H  Almi-k,  Jt.iim.  Apdnl.  ■Mh:  Hriittal,  LX'lI,  1MB,  %  177  ivlalgrhyttehiUt. 

Q«nD*  SSa.  PTEBOrSABON  Jordan  *  Snydar. 

fenly  subcy I indrical,  depressed  anteriorly,  cove retl  with  large  cycloiil  scales;  lateral  line  continuous; 
hea<l  depresseil,  flatteiKnl  anteriorly;  snout  prodiKt'd,  broadly  Hpatiilate;  mouth  large,  the  jaws  tml>- 
ei|ual;  maxillary  without  liarbel;  teelh  small,  on  jaws,  vomer  and  palatines  smooth;  eyes  very  large, 
largely  vertical  in  range,  separateil  by  a  very  narrow  ridge;  sulHirbital  very  narrow;  cheekKBndo]>ercles 
si'iily:  preo)<en'le  rounded,  entire,  but  with  mucous  tulies  near  ite  e<lge;  operi'le  with  a  fuirtiy  concealed 
spine  iH'fore  its  membranous  tip;  gillrakers  olisulele;  gill-membranes  separate,  free  fniiii  the  isthmus; 
diir«il  fins  se|iarate,  the  first  short,  but  sometimes  greatly  elevateil;  second  similar  ^^  anal;  caudal 
<iinvex;  ventrals  i,  5,  well  sejwrated,  a  rhombic  area  before  them,  inserted  l)efore  jM-ctoraH  the  inner 
rays  lungest;  [H-i-torals  nonual;  lateral  line  simple,  median.  Thix  genus  is  allied  to  Jji-tii/iru/w,  froui 
which  it  differs  in  the  al)sence  of  a  Deshy  flap  on  the  maxillary. 

The  single  Hawaiian  siiei'ies  of  this  genus  is  fully  described  in  Section  IL 
titruymirm  Jordan  &  Snyder,  Pruc.  U.  t).  Nat.  Uus.,  XXIV.  IMJ.  47U  (notaiui. 
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Family  XCI.  CHAMPS0I)0NTII):4-. 

We  place  provisionally  in  a  separate  family  a  single  r^diih,  I'hampmiioii,  apparently  allied  on  ihe 
one  hanii  U>  I'riinoscopiie  and  on  the  other  <*rtainly  to  the  ('hmnmoiluiitiilsc.  with  which  Doctor  Bou- 
lenger  placee  it;  but  the  real  atlinities  of  Chiasinvlon  are  equally  unceKain.  The  family  characters  are 
included  below. 

Oeniu  236.  CHAHPSOSOIT  OttDthBr. 

Body  rather  elonaste,  fueifonn,  i-overeil  with  Biiiall,  rough,  warty,  acarrely  imbricate  walee;  belly 
naked;  heail  flat  above,  with  vertical  sides;  cheeks  and  snout  acaiy;  eyes  rather  fimall,  high,  and  near 
together,  mostly  directed  upwanl;  a  sniall  ciliiim  over  each  eye;  mouth  lar^e,  very  oblique,  the  lower 
jaw  projectiog;  both  jaws  with  slender  teeth  o(  unei|ual  size,  some  of  those  Iw'low  longert,  many  of 
them  long,  slender,  depressible  canines;  a  tew  teeth  on  vomer,  none  on  palatines;  upper  jaw  with  a 
double  notch  at  tip;  preopercle  with  a  strong,  curved  spine  at  itf<  angle,  the  apine  about  as  long  as  eye, 
the  ascending  limb  with  small  teeth;  opercle  rounded,  unarmed;  preorhital  broad,  with  a  flat,  three- 
lobed  spine;  top  of  head  with  a  low  ridtn^  on  each  side  from  snout  to  na|>e;  gilt-openings  wide,  the 
gilt -membranes  eeiiarate,  free  from  the  ittthinUK;  iMthmus  long  and  narrow,  not  forming  a  hump;  gill- 
rakers  slender,  of  moderate  length;  gills  4,  a  slit  tiehind  the  lourth;  suliorbilals  not  dilated;  lateral 
lines  2,  the  lower  I'Urved  upward  over  pect<iral,  liotli  with  lateral  vertical  branches;  the  crows-rows  of 
tubes  on  the  back  more  conspicuous  than  the  lateral  lines;  doVsai  fins  2,  the  first  short,  the  second 
long,  similar  to  anal;  pectoral  sitiall  and  narrow,  placed  high;  ventrals  i,  5,  the  middle  lays  longest, 
inserted  before  pectorals,  but  joined  to  the  shoulder  girdle  by  ligament  only;  caudal  forked. 

The  single  Hawaiian  species  of  this  family  is  hilly  described  in  Section  II. 
ammimxlmi  GOnther.  Prm:  Zool.  So>:.  Lond.  IStiT,  102  (iwij-). 

Family  XCII.  HARPAC.IFERID*. 

This  family  is  allied  to  the  CallionymUiit,  resembling  them  in  external  characters  thoi^h  differing 
very  widely  in  the  armature  of  the  head,  the  preopen-lc  being  entire,  the  opercle  and  subopercle 
reduced,  each  consisting  mainly  of  a  nearly  straight,  sharp,  simple  8|iine;  the  gill-openings  are  much 
wilier  than  in  ('aUivnyuna,  but  the  gill-metnhranes  are  broadly  united  to  the  isthmus;  no  lateral  line; 
no  scales.     IMicoiicUa  has  much  in  common  with  Hriiihroi'n  and  Iliropitaron. 

OflDDi  SST.  DSACONXTTA  Jordan  &  Fowler. 

The  characters  of  the  genus  are  included  alxtve.    The  single  Hawaiian  species  is  fully  descril>ed 
in  Sei'lion  II. 
OrunmrtM  Jordan  A  Fowler,  i'roc.  U,  H.  NhI.  Miw..  XXV.  IBUa,  839  u™/™). 

Family  XCIII.  CALLIONYMID.t— DraRonets. 

Body  elongate,  iiake<l;  head  broad  and  deprewfed;  the  mouth  narrow,  the  upper  jaw  very  pro- 
tractile; teeth  very  small,  in  jaws  only;  ]>er<ipenTle  armed  with  a  strong  spine;  oiiercle  unarmed; 
eyes  moderate,  usually  directed  upwanl;  lateral  line  present,  often  duplii'ated;  dorsal  fine  2,  some- 
times united  at  base,  the  anterior  with  4  flexible  spines;  soft  dorsal  and  anal  short,  the  latter 
without  distinct  spine;  ventrals  i,  5,  jugular  in  position,  widely  se]>arated;  pectoral  fins  large;  gill- 
openings  small,  the  membranes  broadly  attathed  to  the  isthmus;  gills  4,  a  slit  behind  the  fourth; 
pseudobraiichiie  present;  no  air-bladder;  vertebm  usuallj  8  .  1:1=21.  Sexes  notably  different  in 
color;  dorsal  Hn  higher  in  the  male.  Small  hsjies  of  the  shores  of  warm  seas,  chiefly  of  the  Old 
World,  allied  to  the  Trarhinidie,  according  to  Boulenger,  but  resembling  the  CoUirla^  in  form, 
o.  Prenpercular   Bpine    nlmple.   sharp,    spear-lilie,    wtlh    atrrate   edge     but    wllhout  rwurvecl    hooU  above   or   at 

"P OaUiurii-lillnit.  p.  US 

aa.  Preopen'Hlar  ?pine  nnl  nimple.  with  reourved  tip.  and  with  one  or  more  rwurved  hookn  above. 
*,  VentraL*  tnltre.  the  outer  ray  not  detached;  h«ad  depressed;  gtll^>penlng  rcdueed  to  a  very  wiall  loramen  on  upper 
surface  of  head;  lateral  line  stogie Callionffmut,  p.  il» 
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Oanoi  S8S.  CALLmUCHTHTS  Jordtn  *  FowUr. 

Thi*  jienux  differB  from  ('ailwn'jmtt»  in  Ihc  characl^r  of  the  preiipercular  spine,  which  ib  long, 
simple,  straight  or  I'urved,  an<l  wrrulstc,  Imt  without  rci'iir\-M  hooks  above.  A  small  antrorae  spine 
at  itf  b«u«  Ijelow;  in  the  typical  npecies  the  cauilal  Bn  is  greatly  elongate.  The  dorsal  spineti  are 
graduated  Incbward,  at  lesat  the  first  2  being  elongate.  The  Hingle  Hawaiian  epedee  of  this  genua  is 
fully  demribed  in  Section  11. 
QlUIurfrAlAv  JonlBn  &  Fowler.  IToc.  IT.  g.  Nat.  .Mun..  XXV.  ]9(B.  Ml  |^p»iiir>ul. 

Oenn«  9S9,  OALLIOITTMrB  Uniuaai. 

This  genus  incluileH  dii^nets  with  the  ventral  Rna  entire,  without  rletached  ray,  th«  gill-<^ning 
reduced  to  a  Hmall  foramen,  opening  upward,  and  the  lateral  line  single;  head  triangular,  depressed; 
eyes  directed  upward;  preopercular  P|«ne  very  large,  boolieii  at  tip  and  with  one  or  more  recurved 
spines  above,  a  small  antrorse  spine  at  its  baee  below;  opercle  unarmed;  aexual  differences  strongly 
marked.  Species  numeroiiii,  living  on  the  Ixtttoms  in  warm  Beaa.  The  few  species  in  America  live  at 
a  considerable  depth;  in  the  Meditermneaii,  in  In<lia,  and  in  Japan  they  are  shore  fishes,  swarming 
in  all  bays  and  living  in  shallow  water.  The  3  Hawaiian  species  of  this  genua  are  fully  described  in 
Section  II. 

OtUiimnmai  UmUKOK,  Hyat.  N'nt..  ed,  10,  V49.  IT5a  iti/ra). 

Group  GOBIOIDEI.— The  Gobies. 

Bo<ly  elongate,  variously  scaled  or  naked,  head  usually  large,  arnieil  or  not,  the  HuborWtal  ring 
without  a  bony  stay  for  the  preopercle;  gilt -openings  redu<-e<l,  the  membranes  attached  to  the  isthmus; 
gills  4,  a  slit  behind  the  last;  paeudobranchiH^  present;  ventral  rays  i,  4  or  i,  5,  inserteil  below  the 
pectoral,  the  tins  close  together  or  united,  widely  separated  or  otherwise  peculiar;  dorsal  Bns  separate 
or  united,  the  first  of  a  few  weak  spines,  sometimes  wanting;  anal  rather  long,  usually  with  a  single 
weak  spine,  similar  to  soft  dorsal;  caudal  rounded;  usually  no  air-bladder  nor  pyloric  cti-ca.  Vertebrte 
24  to  35.  Carnivorous  bottom  fishen,  mostly  of  small  size  in  warm  r^ons,  some  marine,  others  of  the 
fresh  waters.    Three  families. 

Family  XCIV.  GOBHD.t. 

Body  oblong  or  elongat*.  nakedor  coverwl  with  cl«uoid  or  cycloid  scales;  dentition  varioas,  the 
teeth  generally  siiiatl,  but  sometimes  deve)oi)ed  into  great  cBninex;  premaitillBries  protractile;  sub- 
orbital without  bony  stay;  skin  of  head  continuous  with  covering  of  eyes;  eyes  usually  moderate, 
Bonietime«  concealed;  opercle  unanned;  preoi)ercle  unaniied,  or  with  a  short  spine;  psendobranchim 
present  or  absent;  gills  4,  a  slit  !>ehind  the  fourth;  gill -membranes  more  or  leas  united  to  the  isthmus, 
the  giil-openingH  thuH  restricted  to  the  sides;  no  lateral  line;  dorsal  fins  separate  or  connected,  the 
Spinous  dorsal  short,  of  2  to  8  flexible  spines,  or  sometimes  wanting;  anal  usually  with  a  single  weak 
spine,  the  fin  similar  to  soft  dorsal;  ventral  fins  close  together,  sct)arat«  or  united,  each  composed  of  a 
sliort  spine  and  .1  or  4  soft  rays,  the  inner  rays  usually  longest;  the  ventral  tins,  when  united,  form 
a  sucking  disk,  a  cross-fold  of  skin  at  their  base  completing  the  cup;  caudal  fin  convex;  anal  papillae 
prominent;  no  pyloric  cnHSi;  usually  n<i  air-bladder.  Carnivorous  fishes,  mostly  of  small  siie,  livii^ 
on  the  bottom,  near  the  shore  in  warm  rt^ouK.  Some  inhabit  fresh  waters  and  others  live  indiscrimi- 
nately in  either  fresh  or  salt  water;  many  of  them  bury  themselves  in  the  mud  of  estuaries.  Few  of 
them  are  large  enough  to  l«  of  much  foiKl  value.  Tlie  species  are  for  the  most  part  easily  recognized, 
but  their  arrangement  in  genera  is  a  matter  of  extreme  difficulty. 

o.  Veiitralfl  «.i«nite;  apiiumn  floraml  present. 
b.  Preopertlt  wiih  one  or  more  upliit*;  sirtw  o(  h™il  M;»li.>d. 

<■.  Preopeivie  with  oliv  coiui'sIgcI  spine  ut  lower  nagiv.  hooked  (orwnrd;  si^hIcs small El/nlrii. p. i79 

ec.  Prcoprri'le  nith  4  or  A  strHinlit  Hplnen  nl  lon'cr  HDgle,  dlrcrlc^t  bHvkward;  Bi^ales  large AtlrrmpUivz.ji.^lO 

t*.  Preopcnie  without  cplntK, 

<i.  Sides  of  heml  naked;  no  pupil larj- rtditen £cfo(o,p.al 

dd.  aides  ol  head  scaled,  with  yarlouiridgeatfpaplllie ffoWoniori>AiiJ,  p.  IBS 
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111.  Ventrala  mure  or  Ina  united. 

t.  loner  edffe  oF  shouldcr-^idle  without  flapR. 
/.  Ventral  dlxk  not  a<lna1«  li>  IhhIj-. 

g.  Body  wiilefl  snteriorl}-  hh  well  us  inmleriorlj'. 

'ih.  Teeth  In  more  Ihan  one  row;  unisll)-  no  canlneK. 
'.  Sideotheiul  without  Kales. 
y  I^El  donaJ  Hpine  nut  couHptcnoUHly  dlHlHnt  From  those  Ln  front  of  It;  doraal  spines  6. 
k.  Upper  ray  o(  iivctorsl  pllk-Uke:  anal  shorl.  at  about  9  nys:  middle  nys  ol  caudal  not  gtcally  pro- 
duced, body  rather  robust Mapn.  p.  483 

Ut.  Upper  ray  at  petloral  not  sllk-llke:  anal  lotie.  of  about  lA  ra>*s:  middle  rays  of  eauital  greatly  pro- 
duced; body  motB  elongale;  upiierteelb  one-rowed. (•iMkhthy',^A*ii 

jj.  Lastdocw]  spine  eonnplcuouely  dialatit  from  lbo*e  In  front  of  It:  body  elongate:  dorsal  opines  T. 

r«mWa.p.*8« 
i{.  Side  i>I  head  more  or  lees  scaly. 

(.  Upper  raya  of  pectoral  nllit-likc.  free  fnmi  real  of  tn:  acalcii  Btnall fVifinjclrf.  p. -ISS 

II,  Upper  rrijs  of  peetoral  not  free  from  rest  of  Hn;  wales  larfte iimWAo(qii».  p,  1ST 

gg.  Body  naked  anieriorly,  a  very  few  scBlvi  ponterlorlr  (typieajly  wholly  nakedl KeUoaqtOa.v-iW 

Jf.  Ventral  disk  adnale  U>  the  belly. 

m.  Body  covered  with  small  clenold  neales SirjnKum,  p.  (BB 

mm.  Body  entirely  nailed I^li/iri,  p.  -tM 

tt.  Inner  edae  of  shoulder-girdle  with  dermal  flap";  body  »caly,  head  naked;  tongue  adnate) ^maom,  p.  491 

Oanni  880   BLE0TBI8  {(huuav)  8oluiatd«T. 

Boily  long  and  low,  coinpreaaed  behind;  head  long,  low,  Hattened  above,  without  Bpines  or  creatii, 
a  Imoflt  everywhere  scaly;  month  large,  oblique,  lower  jaw  projecting;  lower  pharyngeals  rather  broad, 
the  teeth  smalt,  bluntish;  preoperde  with  a  small  concealed  spirie  below,  its  tip  hooked  foi^ard; 
b ranch iostef^ls  unanned;  eyeti  small,  high,  anterior;  isthmus  broad;  tongue  broad,  rounded;  post- 
temporal  bonee  very  strongly  divergent,  tlieir  insertiona  cloee  together;  lop  of  skull  somewhat  elevated 
and  declivous;  interorbital  area  slightly  convex  transversely;  dorsal  Hns  well  apart,  the  first  of  5  or 
6  low,  flexible  spines;  ventrals  separate;  scales  moderate,  ctenoid,  45  to  80  in  a  longitudinal  series; 
vertebrte  (pironi*)  11+15.    Tropical  seafl,  entering  freeh  waters, 

efrntrfi  Oronow,  Zooph.  !Ct,  1T63  (nonblnonilal). 
£frofn'i Schneider.  Syst,  Ichlh..»5.  IWl  Ipavtii't. 
Oiflui  Bleeker,  Arotilv  Nf-erl.  desSe.  Soc.  Holl..  IX,  iKllr-MaiJiufuii. 

394.  Eleotria  aaadwicenaia  Vaillant  &  Sauvage.      "  flAjin."     Fig.  210, 

Head  2.7  in  length;  de]>lh4.-J5;  eyt-T  in  liea<l:  snout^l.H;  interorbiU13.2i>;  l).vi,l<);  A.  ii,  8;  P.17; 
V.  I,  5;  scales  70  to  80    20. 

Boily  elongate,  depr<w<ed  in  front,  com prei^Kil  l>ehind,  greatest  depth  almut  middle  of  l)elly;  head 
elongate,  very  broad,  depreseeil,  its  width  1.4  in  its  length,  and  its  deptli  1.65;  anout  bltint,  broad, 
deprecBeil,  3.9  in  bead;  mouth  large,  oblique,  2.8  In  head;  lijw  thick,  fleshy;  mandible  large,  slightly 
projecting;  teeth  fine,  sharp- |>oin ted,  in  rather  broad  bands  in  jaws;  no  teeth  un  vomer  and  jwlatines; 
tongue  rather  broad,  free,  truncate;  pteopercle  with  a  small  curved  spine  at  its  angle,  forward  and 
more  or  less  concealed  in  the  skin;  interorbital  S[)ace  broad,  flattened;  nostrils  well  Hei>arated,  ante- 
rior in  a  short  tube;  eye  high,  in  first  fhini  of  head,  more  or  less  lateral;  gill-opening  rather  large, 
oblique;  scales  very  small,  ctenoid,  and  extending  on  top  of  heaii;  no  lateral  line;  dorsal  fins  well 
separated,  fourth  dorsal  spine  longei^t,  2.5  in  heail;  first  dorsal  ray  3.65,  sixth  2.3;  anal  inserted  a 
little  behind  origin  of  iMift  dorsal,  tirat  ray  3,4,  »ieventh  2,1;  caudal  elongate,  middle  rays  ionge«t,  1,5, 
rounded;  pectj)ral  rather  broad,  short,  lower  meilian  rays  the  longest,  1.75;  ventral  2.2;  caudal  pednn- 
cle  long,  <N>mpreesed,  1.7,  its  depth  3;  anal  pajiilla  present.  Description  from  an  example  (No.  04501) 
taken  at  Hilo. 

Color  in  life  {No,  03024)  dirty  brownish  throut;hont,  belly  paler;  Dns  all  dark;  soft  dorsal  nar- 
rowly white-edgeil. 

Color  in  alcohol  riark  dusky  hn)wn,  lower  surface  pale  Wniwn  with  dusky  on  lower  surface  of 
head,  2  blackish  streaks  across  cheek,  I  from  lower  rim  o[  eye  backward  and  the  other  just  l)elow; 
fins  grayish  dusky,  upper  margin  of  spinous  dorsal  whitish;  edges  of  soft  dorsal,  anal,  and  caudal 
grayish. 
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Mediuni-m^'cl  exumplex  havetlic  iKxIynith  loiiintudinal  niw^of  clart  brown  er  dusky  BtKitf  on  the 
upper  Hurfai-e;  dorxalH  ani]  anal  tncire  i>r  ItvH  ilu^ky,  with  tiniull  HiHita  on  the  baeaS  portion  of  former; 
i-aiiiial  and  p«H;tiiral  fiiiH  «ilh  niaiiy  narrow  liark-jfray  i-roriiilwii'.  Small  I'xainpleaahowhidialinct  dark 
bnmn  spots  on  side  of  luKiy,  and  «iine  very  small  oneii  havi-  alumt  9  l>roa<l  <Wp-brown  cross-lianda 
over  the  Iwck  whfn  viewed  frtmi  almvi-,  and  tlie  side  sjiecked  anil  snotteii  with  dark  brown  below  its 
middle;  a  nnmlier  of  dark  bniwn  a|H)ts  im  cliest;  tiirli;  of  lieail  with  dark-brown  linei>;  chin  diitiky. 
^me  examplea  with  blai'k  dnls  ai-atlered  ali>ii)c  aide  of  bixly 

This  interettting  a|ie['ieHiiiveryabundHnt  in  [nvh,  braekiKh,  and  shallow  water  among  the  Hawaiian 
Islands,  Our  collection  ivmtains  a  very  riirnplete  serieH  of  Piiei'linens,  as  follows:  From  Honolulu  44S; 
Waianae  41,  Waialua  21,  Moanaliia  5,  Moana  Hotel  4,  Waikiki  I,  Hilo  Hi),  and  Kailna  1.    Of  those 


from  Honolulu,  384  are  in  the  eullectiim  made  by  Doctor  Jenkins  and  2  in  I><>ctor  Wood's.  They 
^■ary  in  leniilh  from  i.'J  to  9  inche^'.  Nuineroiw  sjieciinenB  were  mlleetiil  also  by  the  Altmlrn'r  at 
Honolulu,  Wainien,  and  Hanalei;  in  Huleiaanil  Hanajiepe  rivers  in  Kaui.  and  Anahuhi  Kiver,  Uahn. 

f;rnKn>nmlir(nii<'fiVBiilanl  JiKHilvaxe.  Rev.  MubZwiI.  I»).  III.  IN-.%2HU,  Sandwicfa  laUnda  IdCM^ripUon  vrronnm^,  llic 
ivlli'valtril  prei)pfivul«r  HIiLnwi  IwIiik  iiviTlcmliedl;  Jenkins.  Bull.  1'.  S.  Fl«h  (Tomm..  XXII,  IWtt  iSejrt.  33. 19Uai,  J99 
(HuDiiluIri:  Hilon  Snyder,  o]i.  i-H.  (Jan.  lU.  IWti,  fiM  (Honolulu:  WhUdri.  Haiwlri.  Hulela,  and  Hanapt-pv 
rlvi^n'.  Kauai:  AdhIiiiIu  Klvir.  iiahii). 

(Wirw/BdCH*.  Slrw-m.  Bull.  I'.  S.  Xm.  Jlus,,  Sii.  7.  67. 1x77  i  lri»li  wmera  ot  Oabiii:  not  ..f  Bk^kiT. 

Elrnlfd  Jumi,  lijlnlher.  Hi^p,  SiKirc  riKhos  rliiilli.'n|trr,  Ziml.,  I,  l^irl  VI,  »l,  IXKU  i  Hullolulu.  [n>h  waler>.):  Puwirr.  Proc. 
At.  N«l.  a-l.  PliiU.  IIWO. .M6  ;H(rtiolulH)  (nut  l--crilhijutni  Blui'h  &  SchnttdiT,  from Tshiti  ■  spei-ifn  with  M :m1«j. 

0«lluS81.  A8TESB0PTESTZ  Btlppell. 

Body  cliurt,  deep,  compreHsed,  covcreil  with  lar^e,  nearly  smooth  scales;  eyes  moderale;  mouth 
moderate,  the  teeth  medium;  chin  prominent;  no  teeth  on  vomer;  4  oro  blunt  Hpinet^on  preopenOe; 
dorsals  aeparate,  the  first  of  <>spince,  the  sei'ond  like  the  anal,  short  and  high;  ventrals  Kparale,  cloci- 
lof^ther,  each  i,  5;  )(ill-o|>eninKs  moilerate;  cheeks  and  0|>i?rcle8  scaly;  no  [mpillar  rid((es;  anal  papilla 
moderate.  S[>eci(M  rather  numerous  in  Ihe  East  Indian  region,  one  of  them  ranging  north  to  Jai>8n 
an<lone  to  Hawaii. 

AiUrr-ifiirryr  Kiippfll,  AilaB.  Ktiw  Sord  AfrikB,  li«B,  l:«,  laf.  :M,  H(t.  -I  (wmjjmnrto/M). 

Pri'tltiiit  IChrenbrrK:  Ode  Sl»l[vr. 

Bracksikulrit  Blei-ker,  Ari-h.  Swrl.  IS74, 30»  (cffawuXiimia). 

896.  AaterropteTTX  semipuiictatuB  Riipiielt.     "fiApu." 
Head  3.25  in  length;  depth  :!;  eye  a 5  in  head;  snout  S.T;  interorbiUl  2.5in  eye;  P.  vi-1'.^;  A.  II; 
P.  18;  V.  6;  sc-ales  24?-9. 

Body  elongate,  compreH.''ed,  greatest  depth  about  origin  of  anal;  head  elongate,  pointed,  upper  and 
lower  profiles  convex;  depth  of  head  I.I  in  length  of  head,  width  1.6;  snout  rather  short,  blunt, 
rounded  above;  mouth  Hmall,  oblique,  the  maxillary  reaching  front  margin  of  eye;  lips  fleshy;  man- 
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dible  laT^e,  slightly  projecting;  teeth  in  jawB  uneven,  wharp  pointed;  iiu  teeth  on  vomer  and  palatinea; 
tongue  broadly  rounded,  free  in  front;  anterior  nostril  in  a  sliort  tube,  posterior  lartce,  circular;  a 
ratber  lai^  pore  on  upper  side  of  snout  between  nostrils  an<i  nearer  median  line  of  hea<l;  inl^rorbital 
space  narrow;  top  of  snout  and  interorbital  stiace  uneven;  eye  small,  high,  iKsterior  margin  s  little 
anterior  to  middle  ot  length  of  head;  lower  marftin  of  preopercle  with  4  blunt  prongs;  gill-openinR 
low,  its  'ungth  2;  si-alet)  large,  finely  ctenoid;  head  eovere<l  with  lai^,  finely  i*tenoid  scales  exce^it  on 
'  inlerorbital  i^pace,  snout,  lips,  and  chin;  no  lateral  line;  doival  tins  well  separated,  the  epinea  flexible, 
aR<I  the  seL-ond  produced  in  a  lon^  filament;  lirat  spine  1.0,  second  1.25,  third  1,75  in  trunk;  soft  <torsal 
witb  last  rays  longest,  tiret  2.25,  ninth  1.25,  last  l.H;  anal  similar  to  soft  dorsal,  lirst  2.5,  ninth  1.1,  last 
1.9;  caudal  broad,  round,  equal  to  head;  pectoral  elongate,  |)ointed,  longer  than  lieacl,  3  in  trunk; 
ventral  long,  about  uijuat  to  pectoral;  caudal  peduncle  elongate,  compressed,  ilu  length  1.5  in  head, 
depth  2. 

Color  in  ali-obol,  btackiah,  almost  uniform,  apparently  without  any  traces  of  8|>ots;  i<iile  with  aliout 
6  verticsl  obscure  blackish  bars;  fins  dusky.  Another  example  ha.-<  the  bo<ly  sicnilarly  coIodhI,  except 
that  it  is  covered  with  very  many  small  bluish  i^pots. 

Apparently  not  common,  except  on  the  reef  at  Honolulu,  where  many  i^jieciniens  were  collected  by 
Doctor  Jenkins.    We  have  1  example  from  Waianaeand5froiii  Waikiki,O.H  to  2.2  inches  long,  common 

Aitcrroiilcrni  «rmi>Hiir'a(H«  Riippell,  Aline  Flwh..  13H,  p],  M.  Hg.  i.  IKfs.  Red  Sen: 

WA.  ill  Verh.  K.  K,  Zcml-hat.  Grai-ll,  Wien,  1871;  Jtiikinii.  Bull.  W  1 

(Hoiiohilii). 
EhXrfi  rgamtligma  Bleuker,  Nat.  Tyds.  Nwl.  Hid..  VIII.  VVii.  Af£t.  Cocdi  Iilniids. 
Bralrfodn  esunoilignia,  BLeeker.  Enum.  Spec.  Plm-.  Arch.  Ind.,  Act.  Sew.  Sd.  Ind.  Neefl.  VI,  ISW,  IW. 
Braehyrtnilrii  rgaHoiliffma.  Bleeker,  Arch.  Neerl.  Scl,  K«l.,  IX.  1874,  3W;  Street*,  Bull.  V.  K.  NbI.  Muh.,  Nn.  7.  M,  1S77 

{Canl  neir  ol  ihkhu) , 
Atlerroplcnii  csaHoHliima,  iini-ae¥.  Bull.  V.  S.  FIfh  f^nmm.  XXII.  l»a  (Jiin.  IM,  19W1,  Mli  IHonoiiiluj. 

Oennt  331.  EVIOTA  Jenkliu, 

Allied  to  Aslfrropterpx.    Body  not  greatly  elongate,  head  not  compressed  into  a  keel;  dorsal  fins 
separate,  neither  dorsal  nor  anal  elongate;  aides  of  head  riaked;  no  papillary  ridges;  preoperi'le  entire. 
Amon^  the  most  mitmte  of  lislies,  inhabiting  coral  masueD. 
£no(n  Jenkins.  Bull.  U.S.  FhhCotniD..  XXII.  ISCrj  (Sept.  2S,  1903),  .Wl  t,r,,iphnii,„. 

396.  Eviota  epiphanes  Jenkins.     "  06pu."    Fig.  211. 

Head  2.4  in  length;  depth  4.5;  eye  3.1  in  head;  snout  4.5;  inlerorbital  2  in  eye;  D.  vi-10,  A.  ft; 
si-ales  28,  7. 

Boiiy  elongate,  compressed,  greatest  depth  alxjut  gill-iiiiening,  head  elongate,  profiles  almut  evenly 
rounded  in  front;  ojiercular  region  broadeHt  [>art  of  heall,  1.5  in  length,  depth  1.4;  mouth  rather  large, 
oblique,  tnaxillary  reaching  below  middle  of  eye;  lips  rather  thick,  fieshy;  mandible  laiip^,  very 
slightly  projecting;  teeth  in  jaws  small,  sharp  jioiiited ;  no  teeth  on  vomer  an<l  iialatineH,  iiiterorbital 
pp«<vnarniw,  level;  gill-oi)ening  rather  large;  scales  rather  large,  finely  ctenoid;  dorsal  spin'?fl  flexible, 
rather  high;  soFt  domal  and  anal  similar,  anterior  rays  rather  high,  but  not  produi'eil;  caudal  hroad, 
roun'le<l;  jiectoral  long,  |>ointeil,  a  little  loi^-r  than  head;  ventralsBi'parate,  close  together,  long,  equal  to 
heail;  caudal  |)pduncle  compressed,  its  length  1.4  in  head,  its  depth  2.  Described  from  an  example 
taken  at  Waikiki. 

Color  when  fresh,  the  specimen  (No.  03440)  taken  in  coral  rocks,  l>ody  bluish,  more  or  less  cov- 
ered with  bniwn  siiots,  which  also  extend  on  dorsal  and  anal;  spots  on  body  cover  groups  of  points, 
forming  crescent- shaped  spots  in  alcoholic  examples. 

(;ol()r  in  alcohol,  pale  brown,  with  a  very  faint  trace  of  olivaceous;  siile  marked  with  a  number  of 
(lark-brown  vertical  crescents;  nape  before  spinoUB  doreal  with  3  deeji  brown  crossbars  and  a  dark- 
brown  blotch  just  behind  eye;  side  of  head  speckled  with  brown,  side  of  trunk  with  about  B  vertical 
very  pale  green  liars  Iwlow  and  ruiming  to  base  of  anal,  short  bars  in  between;  spinous  dorsal  grayish 
with  4  black  lines  sloping  down  posteriorly;  soft  dorsal  grayish,  with  about  "  blackish  lines  sloping 
posteriorly;  other  fins  grayish. 

F.  C.  B,  1903—31 
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Yoiinn  exHRiplm  havf  a  duHky  v\H>t  at  baw  of  caiulal. 

Thii>  Riiiall  lisli  Ik  I'liinniciii  alxmt  Ilonululii  ami  Waikiki,  wlicrt;  DiH't4>r  Jt-nkitiR  obtained  50  spe<-\- 
enn,  aii<l  we  have  Tm,  0.4  tii  0.")  of  an  ini-h  in  lontrtli- 

(ofn.f.ipMiH'*  Jfiikini^  Bull.  r.  S.  Fisii  (■..mm.,  XXII.  IWJ  ISi^pl  ai,  19081,  Ml.  (Ik.  «.  Honolulu  dypf.  Si>.  fiCTTM,  V.  S. 
N»l.  Mus.;  coll.  O.  P.  Jon  kin,.). 


Fla,  'tll.—Kriola  epiplwmn  Jenkins;  Irom  the  If  pe. 

Qcniu  3SS.  O0BI0FTEBQ8  Blaeker. 

T^eth  nn  the  Javs  lanic,  arutf,  iliilant,  bikI  ii|iiHt  on  the  intermaxillary,  unequal  in  the  infra- 
maxillary;  2  ['anine  teeth,  es|HTially  lii'Vt'liijKsl,  iH'hiiid  the  symphysis;   head  waleless,  cnmpresped, 
the  t^pe  Hulivcrtiral:  xcales  25  to  Sti  m  lun^tiiilinal  iwrietti  B.  4;  D.  v  or  vi,  8  or  9;  A.  H  tu  14.    Allied 
til  Apornjplr*,  but  with  larRC  walew. 
(.vAioj*Tr«Blecki-r.  Arch.  Nn-rl.  Ac.  MtH'.  Hnll..  IX,  1S7-1,  311  t.  Ai-^rrnplv  hmchyptfratV 

397.  Oohiopteru*  farcimen  Jordan  A  Everniatin.     "fM/m."    PI  ale  59. 

Head  3.25  inleiiKlh;  depth  3.5;  eye  3.2  in  heaii;  Hnoiit.t.5;  I),  vi-11;  A.  «;  scales  28  (27  to  2<t)-10. 

Bixly  rather  roluii't.  <'[>nipn¥!<['d,  i^n'atest  depth  at  Kill -open  iiifc;  head  rather  larpe,  depth  1.25  in 
lenfcth,  width  1.4;  upper  protile  of  heail  evenly  convex  from  tip  of  entnit  to  oritcin  of  dorsal;  jawe 
larjie,  mandible  very  lai^e,  slightly  prodnceil;  month  lar>!e,  very  oblique,  maxillary  extendini^  l)eyond 
front  marRin  of  eye;  teeth  in  jaws  uniserial,  rather  laiye,  somewhat  eanine-like;  two  small  depre!«il)le 
canines  on  posterior  jurtof  bone  l>ehinit  anterior  series;  lips  tar^,  thick,  Aeshy;  tongne  not  emaiyi- 
nate,  large,  thick,  rotmded;  nostrilM  close  It^'ther,  piwterior  very  large,  in  front  of  upper  inargi))  of 
orbit  with  ele\-at«<l  rim;  interorhital  i<]Hice  very  narrow,  ctoncave;  scales  lar^,  ctenoid;  a  large  (lur^ 
behind  and  al>ove  liaee  of  pectoral;  gill-oi>eninK  lai^,  cotitinned  forward  below;  spin<nii(  doTvnl  sniall, 
Hexible,  spinefl  ending  in  filaments,  1)eginniiiK  l>ehind  liase  of  ]H-cti>ral;  soft  dorsal  hi^ti,  r»\v  of  nearly 
uniform  length;  anal  with  i>i«lerior  rays  elongate,  much  longer  than  anterior;  caudal  elongate, 
rounded;  perioral  braa<l,  rounil,  eijual  to  head;  v,inlrals  long,  equal  to  head,  broai),  without  any 
frennni  in  front;  canital  peduncle  ciimpreKsed,  il^  length  1,5  in  head,  depth  2.25. 

Color  in  ali'ohol,  pale  brown,  trunk  ciivered  all  over  with  very  pale  minute  brown  ilots;  lina  verj' 
pale  brown,  dorsaln  dusky,  ftiiHicially  the  spinoiw;  3  vertii«l  pairs  of  jiale  brown  croRi-lines  over  sv\v. 
of  head. 

I>escril>e<l  from  an  example  1.1  inches  long,  taken  at  Hilo.     Typo,  No.  ,50654,  I',  i^.  N.  M. 

Known  <.nly  from  Ililo. 
Oobfoplmu/arcimfn  Jordan  &  Evermann,  Bull.  I'.  N  Fish  Cumm.,  XXII.  ISIU  <A|>rll  II,  IWO),  -JOa.  Hllo. 
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0«niit  S34.  GOBIOKOBFHUB  OUl. 

Allied  to  Anlerrnptenix.  Body  robuet,  ixivered  with  ia.Tge,  ctenoid  scales;  snout  blunt;  month  \arge, 
very  oblique,  with  2  series  of  sharp  teeth  in  jaws,  the  inner  dfpreMsihle;  side  of  heatl  ai'aly  anil  with 
several  series  of  short  papillary  fringes;  ventral  rays  i,  5,  the  flns  joined  at  base  by  a  narrow  frenum; 
dorsals  short,  the  first  with  (t  spinef,  the  second  with  1 2  short  rays. 

The  t(eniis  is  distiaguished  from  other  small  Eleotrids  by  the  papillary  fringes  on  preorbital,  jaws, 
and  operclea. 

Gobbmarjihtunin,  Proc.  \c.  Nnt.  Scl.  Phlla.  1W3,  270  {i/nliioiilef). 
I^ufuiltui  Jordan  <l;EveTinann.  Bull.  U.H.  Flxli  Oomm..  XXII.  1902  (Apr.  It.  I9in),  Sn3  (eupeniut). 

308.  Ootiomorphus  eu^nius  (Jonlan  &  Evermann).    Plat«  57. « 

Head  2.8  In  length;  depth  3.8;  eye  3.25  in  head;  enoiit  4.25;  width  of  month  2.4;  interorhitsi  2  in 
eye;  D.  vi-12;  A.  10;  v.  i.  5;  scales  25,-12. 

Body  robost,  compressed, greatest  depth  about  middle  of  belly;  head  large,  elongate,  broail, depth 
1,4  in  its  length,  width  1.25;  snout  short,  blnnt,  rounded  al>ove;  jaws  large,  lower  projecting;  mouth 
large,  very  oblique,  its  posterior  margin  reaching  below  front  of  eye;  upper  jaw  with  2  series  of  teeth, 
sharp-pointed,  outer  larger,  the  inner  depressihle;  niandible  with  teeth  similar  to  those  in  upper  jaw; 
no  teeth  on  vonier  Bn<l  palatines;  tongue  truncate,  front  maigin  not  notched;  eye  large,  high,  anterior; 
nostrils  separated,  anterior  in  small  tube,  posterior  cloBe  to  upper  front  margin  of  eye;  interorbital 
Space  narrow,  very  deeply  furrowed;  a  series  of  fringe-like  papilUe  running  from  preorbital  along  up))er 
margin  of  maxillary  down  behind  corner  of  mouth,  where  it  joins  another  series  running  along  under 
surface  of  mandible,  and  continued  back  and  upward  on  margin  of  preopercle;  anterior  margin  of 
operde  with  a  small  vertical  series  of  papilUe,  e^ch  papilla  a  little  shorter  than  diameter  of  eye;  prill- 
opening  large,  continued  forward  till  nearly  tielow  posterior  mar^n  of  eye;  spinous  dorsal  rather 
small,  spines  flexible,  with  tips  produced  in  short  filaments;  soft  dorsal  high,  median  rays  rather  longer 
than  others;  anal  more  or  len  similar  to  soft  dorsal,  posterior  rays  very  long;  caudal  rather  large, 
round:  pectoral  broad,  round,  equal  to  head;  ventrals  small,  1.25  in  head,  sharp-pointed,  and  joined 
at  liase  of  inner  rays  by  a  narrow  frenum;  caudal  )>eduncle  cumpremed,  its  length  L6  in  head,  depth 
2.4;  scales  targe,  ctenoid,  those  on  upper  part  of  head  very  small;  snout,  interorbital  space,  jaws,  and 
lower  surface  of  head  naked;  no  lateral  line. 

Color  in  life  (field  No.  03554),  boily  with  transveme  bands  of  dark  brown  with  olivaceous  tinjje 
alternating  with  dirty  white;  edges  of  scales  in  dark  brown  portions  lighter;  dorsal,  anal,  and  caudal 
dark  brown,  e<lged  in  part  with  white:  pectoral  light  reddish  brown. 

Color  in  alcohol,  brown;  12  dark  brown  cross  bands  on  side,  the  last  6  very  broad,  much  broader 
than  the  pale  interspaces;  vertical  fins  dark  slaty;  pectoral  pale  slaty;  ventral  pate  on  outer  posterior 
portion,  blackish  slaty  on  inner. 

Honolulu  and  Laysan;  not  rare.  We  have  S  examples  from  Honolulu  and  1  from  Waikiki,  ami 
the  Alhalroti  obtained  the  species  at  l.aysan  Island,     Length  0.8  to  1.4  inches, 

QufKjiiJJus  r>ifrrn/u>  .Ionian  &  Evi^nnann,  Bull.  t'.  S.  Fish  Comm.,  XXti,  1902  (Apr.  II,  1903), '^  Walktkl,  Oahu  Iiland; 
Snrder,  op.  vU.  {Jan.  19. 1904).  536  (Lnywn  inland). 

Qenni83S.  ICAPO  Smitt 

This  genus  differs  from  Gohiia  in  theemarginate  tongue  and  in  the  shorter,  broader  head;  pectoral 
fina  with  silky  rays;  cheeks  and  opercles  naked. 

The  genus  (lobiux  is  not  represented  in  Hawaiian  wateiB. 
Mapo  Smitt.  UIv.  KonK.  Vel.  Akad.  .'^lorkholm.  1K99,  !>tS  lio;iaraIi>r). 

399.  Uapo  fuacuB  (Ruppell),     "mpii."    Fig.  212. 

Head  3.4  in  length;  depth  4.8;  eye  5.2.'i  in  head;  snout  3.5;  interorbital  4.35;  D,  vi-ll;  A.  J); 
P.  25,  filaments  inclwled;  scales  38,-12. 

Body  elongate,  depressed  in  front,  compressed  behind,  greatest  depth  about  middle  of  belly;  head 
elongate,  broad,  depressed,  its  width  1.2  in  its  length;  depth  1.4;  snout  blunt,  broad,  its  upper  profile 
(MHivex;  mouth  broad,  maxillary  reaching  posteriorly  below  middle  of  eye;  lips  rather  thick,  fleshy, 

"  Qui»quiliu>  tagniai  on  pitle. 
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with  fringe  inpide;  mandible  laiw.  flightly  product^;  teeth  sharp  pnintinl,  in  hroad  bands  in  jawr, 
interorhital  »ipa<'e  ralhtr  liroad,  nliiihtly  i-oni-ave;  mnttrilfl  rttlher  cIciNe,  anterior  with  a  ehort  tube;  eve 
high,  in  firfl  thint  of  beail.  ilirecleil  npward;  )^ll-()|H>nin)E  verlical,  rather  lar^,  slightly  oblique,  2.5 
in  head ;  si-ales  rather  lar)n>,  iM'cuniin);  very  large  on  fide  of  uiiidal  peihiiicle,  ctenoid,  crowded  before 
dorsal,  on  ti^i  of  head,  anil  iH'i-ipul;  head,  exi-ept  rm  liiji,  entirely  naked;  dorealf  well  sepan-.ted;  spines 
flexilile,  fifth  I.Kin  lu'ud:  firiit  <lon<al  ray  Hhnrt^ttt,  2.4,  lai<t  lungenl,  1.1,  inlernieilialt!  rays  grailuated; 
anal  xiinilur  to  i<oft  donnl  In  xhajie,  Drst  ray  S.'H,  laxt  1.25;  cnnilal  ehingate,  aliout  ;{.l  in  Ixxly,  ronndly 
pointed,  middle  rays  longest,  pcvtoral  hmail,  rounded,  middle  rays  longMt,  and  up|NT  silky;  venlrals 
broad,  with  rather  broad  freniitn  in  front,  1.4  in  lu-ad,  and  not  n-aching  anal  jHipilla;  <-audal 
peduncle  broad,  coniprew^nl,  it»  length  2,  and  ita  depth  2  in  hi-ad.  DeNuribcd  from  an  example  (No, 
.3328)  taken  at  Honolulu. 

Color  when  freah,  very  (lark,  with  black  inarbllngs  and  brown  edges  to  scales;  dorsal,  anal, 
pectoral,  and  caudal  all  closely  and  finely  liarn-d  with  brown;  ventrals  brownish;  not  much  dark  below 
eye.  An  example  from  Waialna,  when  fresh,  waH  markeil  with  pearly  blue  sjiots  on  a  ground  of 
mottleii  light  and  dark  ohve,  and  re<ldish  olive. 

Other  exanii>ies  (Nos.  Oi{22!)  and  201 )  show  a  sa'ries  of  T  or  K  diiHky  liloti'hes  along  middle  of  side, 
and  when  viewe<l  from  abovi-  4  or  ,'i  hroail  indiHtinct  cross  liant^s.  These  are  united  with  a  dusky  line 
running  from  upper  base  of  jiectoral  to  nnddle  of  liase  of  caudal,  which  is  ala)  eontluent  with  the 
upper  portions  of  the  lateral  liloldiesdescrilieil,  cauilal  with  clusky  l>lolche»'. 

Very  small  examples  have  distinct  clark  hlotchcs  on  the  side,  and  imth  don<als  and  caudal  with  fine 
cross  lines  madeupol  brown  spots  on  thespinesand  rays.     There  isalwadark  spot  just  behind  the  eye. 


Flli.  ■J12.— .Wnjw/uKM  (RUppclli. 

Color  in  alcohol,  more  or  less  gray-brown,  side  with  about  10  longitudinal  series  of  white  spots, 
head,  both  dorsals.  I'audal,  and  jH-etoral  (ins  with  whitish  s|iots,  very  small  on  the  latter,  and  indistinct 
on  the  siiinous  dorsal;  lower  surface  of  the  head,  breast,  ami  alxiomcii  dirty  whitish;  top  of  the  head 
finely  s|)eekled. 

This  widely  distributcl  goby  is  exceedingly  abundant  hi  Hawaiian  waters  and  iii  represented  In 
the  collection  by  590  s]XKi mens  from  Honolulu,  5i)  from  Hllii,  2  from  Moanaliia,  Ifr'iin  Waialua,  20fn>nn 
Waikiki,  45  from  Waianae,  and  57  from  Kalhia.  Nunieroiw  examples  wen>  collected  by  IVx-tor  Jen  kins, 
and  some  were  fonnd  bythe.lrtnfrowat  Honolulu,  Waialua  Rsy, I'uako Bay,  KealakekuaBayandHllo. 
"  We  see  iw  differences  between  thew  and  American  exauiples  ( M.  noimraior) . 

noUHi/MTHJi  Rtlpiwll,  All.  RriB.  Niinll.  Af.,  Flwh..  1S7,  lif^.  Red  S«. 

Gaiau'iMmllllalm  KU|<|>cll.  <>p.  rll..  138.  IK2S.  Red  Sea. 

Oibftuitrbiibi-punrtalvt  ROiniell,  Nelie  WJrlitllhiere,  Flsrtie,  ISM.  IKl^.  (Mar.  IKW).  Red  Sea;  liilnlher.  Cat.,  lit,  26,  1861. 

( Kumlnullon  of  RilppelfB  lype. ) 
nnbi'iuimFMnirwtluvierdi  Valeneivnnc!-.  HIM,  Nat.  PotM..  XII.  !ie,  ])CI7,  Martinique. 
OoKiualhoiHiurlalutCuylet  A  Valciicienntv,  HIkI.  N'at.  foiw..  XII,  H7,  1837.  lale  of  France;  tiiliithcr.  Flnche  derSUii^v, 

Vl,172,ta[.<'>:.fiK.  A.18T7(FIJ1.  SiK'iely.  KHVlKiitnr.  KliigMnlll,  andKoiiilwli-h  JBlniids):  Fowler,  Proc/.r,  Nnl,  »<<>L 

Phlla  lW0,6l7(Saadwirh  iHlandnl;  JciiklnR  Biill.  V.  ».  Fish  (Vniini..  XXII,  1902  (Sept, '^  ismi.  noKB  molulu); 

Hnyiler.up.HI.  (Jhii.10,  IWD.AMI  (lloimliilii;  Waialua  Buy.  Oahii;  llmkoBay  aikd  KgalakekuaBay,  HHwall;  UUa). 
f!«bi«i  paitanpm-l'  Kli'ckcr.  Nnl.  Tij<lE<.  Ned.  Imt..  I,  IH4»,  219,  Pcdang. 
aolilHi  bri  rirriit  Blylh.  Pnv.  AidH.  S<ic.  Bvng.  IfUM,  2TI,  Ortat  And*Rian  Island. 
Oofc/M.ftniHM-IHiBmVBfllBilliKaiivTiBB.  Rev.  Mag.  Zwil.  W.  HI.  [W.\  2W.  Sandwich  lalind.. 
fl/iBforTnWtmjr/iirrt.  Sirwts.  Biill.  f.  S.  Nat.  ttor..  No.  7,  fid,  1877  (ronii  iwlsi.f  Oahiii:  notiil  HamlKoa.  , 

Qobititiandricenililjiialbtr,  Rep,  Bbore  Piahes,  ChaOaiger.eO,  IHSO.  Honolulu,  Cioah  vrater. 
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OaitQ*  S36.  OOBIICBTHTS  KliuiinKgr. 

Body  elongate,  heavy  forward,  si'aly;  2  dorsal  tinf.  anal  fin  nearly  as  long  as  these(v>iid  doraal; 
caiidal  fin  eloiigaled  and  [Minted:  pectoral  withixit  silky  rayw;  teeth  of  upjn;r  jaw  in  a.  Hingle  row,  in 
which  reH)>e*:t  thiH  genus  differs  fnim  Gohiotittliix  (iirar.1. 


400.  OobiichthysloncliotuB  (Jenkins).     "Di'ipu."     Fig.  213. 

T[ead4.l  in  length;  depth  ■'i.-':  eye  4.3.''>  in  heail;  snout  3.1;  iiiaxiilary  1.1);  wklth  of  mouth  2.6; 
interorhital  2  in  eye;  D.  vi  N;  A.  1.5;'  P.  19;  V.  6,  U;  scales  Ift'i,  211. 

Body  elongate,  coinpretweil,  greatest  depth  about  middle  of  l>t>lly;  head  elongate,  compressed, 
greatetit  de|itli  al>out  1.3  in  length,  width  1.6;  anterior  profile  ete<'p,  strongly  convex,  snout  rather 
long,  Miint,  rciundeil;  jaws  lai^,  [Hiwertul,  e<iual;  man<lilile  large;  mouth  very  large,  obliitue,  maxil- 
lary reachinj;  Ix'low  eye  (HM'terioHy  but  not  tit  it«  posterior  margin;  lips  rather  broad,  fleshy;  teeth  in 
jaws  in  several  series,  unp(|nal,  sharp- pointeil,  slightly  curved  and  rather  small;  tongue  roundeil, 
rather  thick,  free  in  front;  eye  rather  small,  hish,  its  iMisterinr  margin  about  mi(l<lle  of  length  of  head; 
nostrils  remote,  anterior  near  front  of  upper  lip,  with  elevati-<l  fieshy  rim;  posterior  nostril  much  nearer 
eye  than  tip  of  snout;  intemribital  sjuice  narrow,  slightly  convex;  gill-openii^  rather  large,   1.8  in 


Fri..  2i:i.—i;'Mirhllii/r  bmrhi^ut  iJfiikliiJt.    Tjpi'  of  UuliiuHtUua lanrMus  Jenkins. 

head,  nearly  vertical;  R'ales  very  small,  i-y<-loid;  head  nak('<l  except  lop,  which  is  <leiisely  scaled;  dor- 
sal fins  separated,  spines  very  flexible,  ending  In  flianieiits,  the  fiivt  2  very  long;  first  domal  apine 
eijnal  to  head,  second  1.4,  last  I.D;  soft  dorsal  long,  tow,  first  ray  2.25,  twelfth  1.2,  last  2.25;  anal  simi- 
lar to  soft  clorsal,  first  2.K,  thirteenth  1.4,  last  2.U;  caudal  eUingate,  the  median  rays  produced  into  a 
(loint,  list  length  2.7  in  tnmk;  i)ecloral  long,  pointed,  .1.(1  in  trunk,  ventral  lai^.  4  in  trunk;  broad 
frenum  in  front  fringeil,  eainlal  peduncle  com  pressed,  its  length  2  in  head,  de|)1h  2.2;  a  narrow  thin 
cutaneuuH  ke<-l  l>etween  uccipnt  and  spinous  dorsal. 

Color  in  life  graylsh-ollve,  faintly  nette<1  and  liarred  with  <larker,  and  with  a  median  dark  stripe, 
very  faint,  scarcely  darker  at  ban.-  of  candal;  head  plain,  with  2  dark  streaks  along  cheek  and  opercle 
Joined  by  3  vertical  streaks  like  pen  marks;  a  mund  black  spot  just  before  brains hioalega Is  coni«aled 
by  the  interopercle,  and  some  small  ilots  around  it;  a  dark  spot  on  eyelwil  altoveand  behind;  a  faint 
dark  shade  below  eye,  and  a  dark  cross  shade  on  lop  of  head  lieliind  eye;  first  dorsal  clear  olive 
clouded  with  light-reddish  brown  and  blackish  brown  at  base;  Koft  dorsal  olive,  dottei.1  or  liarred  with 
darker  olive;  caudal  faintly  barred,  most  distinct  on  npiier  and  lower  rays;  prevailing  color  grayish 
olive  wa-'hed  ill  the  largest  stieiimens only  with  bright  orange;  anal  dark  olive,  distally  blackish  with 
dusky  dashes  at  base  of  each  membrane;  (lectcralsand  venlrals  plain  dull  olive  gray,  the  baseof  fonuer 
with  an  olwcure  dusky  blue  spot,  very  black  in  the  young.  The  head  also  is  more  distinctly  barred  in 
the  young. 
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O)lor  id  alcohol,  imle  brown,  siiic  with  5  large  brown  bloU'liea.  and  about  1 1  brown  vertical  crow 
liars  running  cIomt  together  above  to  form  [laire,  though  ht«oining  indi.-ttinct  on  middle  of  Hide;  a 
narrow  blackish  lineacroru  topof  head  down  beliini)  and  below  eye  to  comer  of  maxillary;  a  blackish, 
brown  blotch  at  liase  of  iM't.-loral;  spinous  donal  dark  gray  with  obliijne  dusky  hues;  soft  dorxal  pale 
with  a  number  of  longitudinal  duaky  lines  sloping  backward;  anal  dark  gray,  the  membrane  between 
the  rays  blackieli;  caudal  grayinh  with  cross  serieH  of  dusky  spols;  pectoral  |)ale  gray;  ventrals  gray 
blai'k,  margin  and  anterior  |M)rtion  pale  brown.  Descriljed  from  an  example  (No.  848|  taken  at  Hilo. 
The  species  is  common  along  the  xhort^  and  in  shallow  water  about  Honolulu,  Waikiki,  and  Hilo. 
The  collection  containw  t!  examples  2.4  to  .1.8  inches  long. 
UiMoiuUur  bmrhatai  .Ti-nkliii',  Bull.  U.  S,  Flrli  r<jniin..  XXII,  1901  (Sept.  23,  1903),  U33,  Hg.  44.  Honolulu  (typ«.  ^u.  fi<U!>'<. 

Qcnns  S3T  VITSABU  Jordan  *  STennuin. 

Body  elongate,  translucent,  <'overed  with  very  small,  thin  scales;  mouth  small,  oblique;  teeth 
minute;  gill-openingratliernarrow;  dorsals  small,  the  rays  vii-11;  peclnral  rather  long;  ventralssmall, 
united  in  a  circular  disk.  Small  gobies  of  the  coral  reefs,  allied  to  the  Jajianese  genus  t'lariyer,  but 
with  the  lirst  dorsal  of  7  small  spines  instead  of  :j. 

lilruriu  Junlaii  &  EvenoaDn,  Bull.  U.  S.  Plqh  Couun..  XXII.  IWK  (Apr.  11,  IUC«>,  '-'Wi  (olaruefiul. 
401.  Titrarta.  clareBC«n«  Joninn  &  Kvennann.     Plate  60. 

Head  4.6  in  length;  depth  ».7;  eye  3.5  in  head;  snout  4.5;  D.  vii-ll;  A.  i,  10. 

Body  elongate,  sleniler,  compresseii,  greatest  <lepth  between  dorsal  fins;  head  elongate;  pointed. 
conic,  depth  1.75  in  itti  length,  width  2;  snout  rather  long,  rounded;  jaws  prominent,  upper  slightly 
produced;  mouth  oblique,  maxillary  reachinga  little  beyond  anterior  margin  of  eye;  t«eth  not  evident, 
tongue  broad,  truncate;  snout  above  interorbital  s|>ace  and  top  of  head  moreor  less  flattened;  nostrils 
well  separated,  anterior  nearly  midway  in  length  of  snout,  posterior  close  to  front  of  eye;  eye  rather 
large,  anterior;  gill-opening  restricted  to  side,  rather  small;  scales  very  small;  dorsal  spines  flexible; 
first  dorsal  small,  the  last  3  spines  very  small  (minute  stubs,  broken  in  the  type),  the  fin  beginning 
behind  ti)i  uE  ventrals;  soft  dorsal  beginning  a  little  nearer  base  of  caudal  than  tip  of  snout,  about 
over  insertion  of  anal,  anterior  rays  of  both  (ins  longest,  those  of  anal  gradually  Euialler  behind,  the 
last  2  minute  and  close  together;  caudal  eniar^inate,  lolies  rounded;  ]>ectoral  rather  long,  lower  rays 
longest;  ventrals  small,  united  to  form  a  small  round  disk  whose  diameter  is  2.25  in  head;  caudal 
(leduncle  compressed,  elongate,  its  length  equal  to  head,  its  depth  2.25  in  head. 

Color  in  alcohol,  very  pale  translucent  brown,  7  V-shaped  pale  brown  markings  on  upper  aide  of 
body  united  over  back;  fius  whitish. 

We  have  exaniine^l  7  examples  obtained  at  Hilo,  each  about  1.2  inches  in  length. 
Vilraria  darciceiu  loidaa  &  Evermann.  Bull.  II.  S.  Fiali  Comm.,  XXII.  l»i  (Apr,  11, 1M3),  205,  Hlla. 

Oenu  238.  CHLAXTDES  Jenkini. 

This  genus  is  distinguished  from  (iolAus  and  J/upu  by  the  presence  of  scales  on  aides  of  head. 
tHumffifc.  Jeiikiii5,  Bull.  U. ,-.  Flah  Cumm.,  XXII,  190!  (Jit^pl.  Zi.  1903),  603  \laUet^). 

402.  Otalnmydes  laticepa  Jenkins.     Fig.  214. 

Heads  in  length;  depth  4;  width  of  head  0.8  of  its  length,  depth  1.5  in  its  length;  D.  vr-i,  9;  A. 
I,  8;  (J.  17;  ventral  lins  united,  i,  5;  scales  38,-14;  head  depressed;  ventral  profile  almost  straight;  dorsal 
l>roflle  rising  in  very  gentle  curve  from  tip  of  snout  to  nai>e;  dorsal  and  ventral  outlines  of  body  straight 
and  parallel  from  base  of  first  dorsal  to  front  of  anal,  from  here  slightly  converging  to  ba-^  of  caudal 
fln;  height  of  caudal  peduncle  2.25  in  head,  1.6  in  height  of  l>ody  at  front  of  dorsal  (in;  mouth  almost 
horizontal;  snout  flat,  broad,  equal  to  eye,  3..")  in  length  of  head;  interorbilal  very  narrow,  less  than 
diameter  of  pupil;  eyes  inclined  at  angle  of  45°  on  sides  of  heail;  snout  bluntly  rounded  from  above; 
top  and  sides  of  head  scaled  to  posterior  border  of  pupil;  bninchioHW¥al9  4;  teeth  villiform,  in  liaiids  on 
each  jaw;  an  ouU'r  series  of  enlai^eil  teeth  in  the  up|ier  jaw;  fourth  dorsal  spine  longest,  2.5  in  head; 
rays  of  second  dorsal  of  nearly  uniEonu  height,  slightly  longer  than  fourth  spine,  2.3  in  head;  caudal 
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rounded;  median  raya  1.5  in  head;  middle  rays  ot  aiml  longeHt,  2  iu  head;  median  pectoral  rays 
lungei^t,  1.8  in  head,  the  lower  14  rays  iiDriunl,  above  thesis  itutnerous  fine  uitk-like  raya;  median  rayH 
of  ventral  2  in  head;  btifial  membrane  with  a  well -developed  lobe  on  eai^K  aide;  scalea  ctenoid,  covering 
body  and  tup  and  sidex  of  heiul,  tliuM  on  posterior  part  uf  body  and  on  caudal  peduncle  but  little 
enlarged,  those  on  head  smaller  than  body  scales, 

Color  in  alcohol,  plain  (.'hcytniit  brown,  {Mile  below;  a  few  darker  motllingHonsideof  body;  ventral 
and  pectoral  fins  duaky  brown,  ventral  pale. 


//  /v 


1.5  inches  long,  taken  by  Doctor  Jenkins  i 


f,  FlKh  f»mm,.  XXII,  1 


Qenni  389.  QVATHOLEPIS  Bleaker. 

Thifljfenua  agre«i  with  Rhinogobiwi  in  all  respect",  except  iliat  the  eheeka  and  operclea  are  covered 
with  large  scales;  pectoral  with  ailky  raya;  dori«l  spiiies  6;  tongue  rounded. 

OnullWt;.;*  Blwkpr,  tiHiuiiw  sm- NhI.  Gobiod,  fti  Arph.  Nmrl.  S<-.  Stio.  Holl.  Harlem,  IX.  1874,  31(!  («i(nu»oiy(T<Tirti). 
Ha:f«,  JurdHii  A  Miiyilcr,  Pmc.  V.  8.  Nal.  Mub.,  XXIV,  1!W>,  ,11  {iiliikU). 

403.  Onatholepis  knistati  Jonlatt  &  Evermann.     "Oopii."     Plate  5S. 


Head  3.5  in  length;  depth  4.25;  eye  3.8  in  head;  snout  3.6;  width  of  mouth  2.5;  int«rorbital  2.25 
in  eye;  D,  vi-12;  A,  12;  P.  16;  V.  5.5;  acales  32-9. 

Body  elongate,  compressed,  not  depressed  in  front,  greatest  depth  at  the  [niddle  of  Iwlly;  head 
elongate,  its  depth  1,25  in  its  length,  its  width  1.5;  anout  oblique,  blunt,  broad;  upper  profile  of  the 
head  obtuse,  with  a  prominence  over  eye  in  front;  mouth  rather  hroad,  the  maxillary  not  reaching 
poetariorly  to  Mow  front  rim  of  orbit;  iips  rather  thin;  teeth  small,  sharp,  in  narrow  bands  in  jawa 
with  an  out«r  enlarged  aeries;  no  teeth  on  vomer  or  palatines;  interorhital  space  very  narrow,  level; 
nostrils  small,  close  together  in  front  of  eye,  anterior  with  Hap  of  very  short,  fleshy  cirri;  eye  high, 
small,  a  little  anterior;  gill-ojwning  restricted  to  side,  nearly  vertical,  its  length  2.25  in  head;  scales 
large,  finely  ctenoid,  and  becoming  much  larger  on  jioaterior  side  ot  trunk;  scales  small  on  belly  in 
front  of  ventrals,  cycloid;  scales  moderately  lar^,  i-ycloid  on  the  upper  part  and  side  of  head,  head 
DtherwL<4e  naked;  dorsal  tins  well  separated,  spines  flexible  and  with  extremities^  In  most  cases  free 
and  filamentous;  first  1.6  in  head,  fifth  1.7,  last  2,7;  soft  dorsal  long,  last  rays  longest,  tirst  1.7,  last 
1.25;  anal  similar  to  the  dorsal,  but  lower,  firat  ray  2.8,  last  1.25;  caudal  rounded,  the  median  raya 
very  long,  a  little  longer  tlian  heail;  pectoral  with  up|)er  meilian  rays  longeat,  all  rather  fine,  about 
equal  to  length  ot  caudal;  ventrals  rather  large,  frenum  uniting  in  front,  rather  broad,  length  equal  to 
pectoral;  caudal  peduncle  compressed,  length  1,2  in  head,  depth  2,25. 
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Color  ill  life,  [unle  tle)ili-coli)r,  up|)er  partH  with  <lark  browniali  spotx  and  blot^'heh^:  a  t^TJeu  of  aboul 
6  bniwnisli  lilotclieB  along  mi<l<Ue  of  t>Ule;  a  i!nial1  dark  Hpot  on  liaue  of  pectiimU  o|>«'n'te  i<u)>ky:  tin)' 
all  pale,  HpitiouH  (lorsa]  with  iiron'n  edge;  iriH  bluish  white. 

All  example  from  Titio,  wlien  irveh,  was  olive-icreen.  rather  pale,  anil  witli  7  biackisH  croMl^nds: 
OHudal  Bpot  Ismail  and  iiieomipiciiou!';  black  Iwr  below  eye,  narrow  ami  very  distinct;  lia<-k  crcwHbarreil 
with  many  siHitii  i>f  diixky  olive;  Hide  with  longitudinal  NtreakH  of  dark  brown  epotfl  along  niwiiol 
scalef,  tbt-He  irre^lur  and  variable,  mixed,  pspeciaily  behind,  with  Hpobj  of  pale  Kky-bhie;  don=iLi, 
anal,  anil  cHiidal  ilottt^l  finely  with  dark  olive;  pectoral  i>ale  olive;  ventralHbla^'kieh;  anal  plain  black- 
ish, (laler  at  base.  In  nioHt  examples  examined  the  head  wa8  finely  dotted  with  bright  pale  blue  on 
cheeks  and  opercles. 

Cidor  in  aliiihol,  pale  brown,  side  with  numerous  small  dark  brown  spots  aii<l  7  large  ilark  brown 
btulches;  h  <lark  brown  xtreiik  l)etoweye,  aii<l  another  aeroBs  o|>ercle;  spinous  dorsal  very  pale  brown 
with  al>oul  3  lilackisli  brown  cross-lines,' verj'  distinct  on  tirst  B)>ines,  running  s(>incwliat  obliquely, 
and  liecottiing  in<lisUnct  poHterioriy;  soft  domal  with  the  spines  pale  or  whitish  brown  and  membranes 
l)etween  blackish  brown;  aual  more  or  lesK  dark  gray  brown;  caudal  very  pale  brown, or  whitish, 
spottt^l  in  crosH-series  with  brown;  |)ectoral  i>ale  brown;  ventrali<  dark  brown,  iialer  along  edges. 

This  small  but  interesting  species  is  generally  coninion  in  brackish  walerabout  Hiloand  Honolulu. 
The  colle<-tion  contains  a  total  of  123  s)iecimene;  101  spei^imens  from  Ililo  range  in  length  from  1.1  to 
2.5  inches,  the  average  li'ngtU  lieing  1.81  inches.  We  have  B  spei'iniens  from  Waianae  l.;i  to  1.8  iiiuhee 
in  length,  thi' average  l>eiug  1.62  inches,  and  2  examples  f mm  tiiejiond  at  the  Moans  Hotel  at  Woikiki, 
each  11.8  of  an  indi  long.     The  average  length  of  our  123  spei'imens  is  I. Ill  inches. 

Bull.  U.S.  X«l.  Mils..  X.i.  7.  60.  lK77(™ri|]r.i-[KatOtt!iii);  ngi  of  Bleeker. 
1,  Biill.  I'.S.  Klsli  Cnmm..  XXH.  IIM!  (A|ir.  II.  igi»i,  Ml.  Honolulu. 

Oanni  240,  KELLOOOELLA  iDrdan  *  Saale,  new  gaau. 

AV-flnffffan  Jcinliin  A  Heiile,  nrvr  K,:mtmi(lii:biUlK- th'i  llifKin!aair.llnalli  Ionian  A  SealeMS,.  from  8«mo»). 

This  genus  is  franieil  for  little  lislies  allied  to  '!olii<i»omu,  Imt  with  6  dorsal  spines,  and  the  body 
and  hea<]  more  elongate.  Iksly  nake<l;  tins  moilerale;  teeth  small  and  sharp.  We  place  our  singltr 
Hawaiian  species  in  Ibis  genus,  though  it  differs  in  the  pn-Hence  of  a  few  ru<limeiitary  w-ales  posteriorly. 

404.  Kelloggella  oligolepia  (.lenkins).     Fig.  '21a. 

Head  4.5  in  length;  depth  .I.T-'i;  eve  3.5  in  head;  month  2.75;  snout  2  in  eve,  4.5  in  heail;  D.  vi-ll 
or  12;  .\.  7  or  8;  P.  15;  V.  i,  5. 

Body  elongati^,  coinpresseil;  head  elimgatf,  blunt,  depth 
snout  very  bluntly  roundeil;  profile  of   back  from  head  to  l 


%  i. 


deH-eitding  from  head  to  base  of  pectoral,  rather  gently  eiirving  from  front  of  dorsal  at  base  ot  ventral 
to  base  of  caudal;  snout  compressed,  short,  jaws  ralher  large,  equal;  mouth  low,  slightly  oblique; 
teeth  in  lower  jaw  rather  lai^e,  uniserial  posteriorly  along  sides,  and  in  wide  band  in  front;  inner 


,GoogIe 


,GoogIe 


,GoogIe 


FISHES   OF   HAWAIIAN    ISLANDS.  489 

oiiex  !<leiiiler,  straight,  the  outer  enlarged,  eapecially  aeveral  toward  front  of  Bi<lea  of  jaw,  which  are 
canine-like  and  bent  backward;  teetli  of  upper  jaw  ainiilar,  with  fewer  isnineN  \oiiter  and  palatines 
without  teeth;  eyeanterlor,  high;  tiipuf  head  ftiit,  interorbilal  Bpaiv  narrower  than  pupil  gill-opening 
low,  restricted,  and  slightly  obliijue;  body  apparently  niilelei's,  a  few  ver>  minute  acaltv  on  posterior 
part;  Hrft  to  flfth  dorsal  i>[iinet<  about  equal  in  length,  about  1  lo  l.:t-'i  in  hea<l  luHt  nhorter;  base  of 
doRal  about  e<|ual  to  head;  middle  caudal  an<l  pectoral  rayi<  liiniieA't,  former  iiOjntHl,  leant,  depth  of 
caudal  peduncle  2]  in  head. 

Color  in  alcohol,  plain  brown,  everywhere  minutj-Iy  punctate  wilh  black;  atout  13  dark  brown 
vertical  Iwrs  on  side,  thoee  on  caudal  peiluncle  very  indiHtinct,  and  all  much  wider  than  the  narrow 
pale  interspaces;  generally  1   or  2  rather  poorly  defined  similar  liaiKlH  acrosK  nai*;   several  short 
radiating  t>ands  from  lower  bonier  of  eye- 
One  of  theenialleflt  of  fishes.     Described  from  the  type,  17  mm.  |0.t 
Honolulu  by  Doctor  JenkiiiH.    We  have  examined  10  examples  from  U'aii 
The  AlliatniM  also  obtained  2  speciiiien8  at  Honolulu. 

EBfpniaii  aligoltpit  Jenkins.  Bull.  I',  e.  r\fh  ('«inm..  XXII.  11)02  i.-'ept.  •£!.  IU03).  fM.  Ilg.  iR.  Hoaalulu  Iiypc ,  Nu.  60715, 
V.B.N.M.;  coll.  O.  P.  .Fenklnel;  .Hnycirr,  i.[..  pU.  (jBn.  19.  IBW),  536  (Hoinillllill. 

Q«niia  241.  SIOYDnTH  OnTlar  A  TalsnalBoBBa. 

Botly  subcylin<lrical,  covercl  with  rather  Hmall  ctenoid  scales;  head  oblong  and  broad,  with  cleft 
of  mouth  nearly  horizimtal;  up])er  jaw  promiiienl;  snout  olituwly  rounde<l;  lips  very  thick,  the  lower 
with  a  series  oi  numerous  tilender  horizontal  teeth,  of  which  sonietinies  only  the  extremities  are  visible; 
upper  jaw  with  a  sin|i:le  nnifonn  series  of  nutnerona  movable  huihII  teeth  attached  by  ligament  to  edge 
of  maxillary;  behind  this  outer  visible  series  nuniennis  other  parallel  series  of  young  teeth  hidden  in 
the  gums,  aiKl  succeeding  the  former  as  they  become  worn  out  or  broken ;  lower  jaw  with  a  series  of 
widely  set  conical  teeth;  teeth  all  simple,  slender,  the  diBtal  half  lient  inward  nearly  at  a  right  angle; 
eyes  of  a  moderate  ahe;  2  dorsal  fins,  the  anterior  with  6  (n  to  7)  flexible  Rpines;  caudal  iiuiie  free; 
venlrals  unite<l  into  a  short  cu|>-sliaped  difk;  gill-openings  of  moderate  width;  4  branchtostegats. 
!ileffiliiim  (^iivit-r  &  VHlencteiiiien.  HIbI.  Sal.  I'of™..  XII.  18«,  1M7  iplumirri):  lUll,  Piw.  Ae.  Not.  Ntl.  l"liil«.  IHflfl.  101. 
a.  Spalt«  raiher  gmall,  W>  lo  8S  lonBltudlnally:  head  comparatively  abort,  I.S  In  leneth;  doraal  and  anal  eacb  wltb  12 

™y» hlimjuoHl.  p.  489 

aa.  Sca)«<  UtK^r.  alniil  li.'i  longitudinally ;  huul  lonKi-r.  4  In  Irnglh:  doraal  with  15,  and  nnal  with  IK  nys. 

■ilMviiiatam.  p.  490 
400.  Bicydiutn  stimpsoni  Gill.     "Onjin.''     Fig.  2m. 

Hea.1  4.0  in  length;  depth  4;  eye  7  in  hesil;  snout  2.«;  interorbilal  2.;i:  I),  vi-12;  A.  12;  R  IB; 
P.  IS;  scaU-s  80  to  A'i-2-i. 

Botiy  long  and  slender,  compressed  only  [Misleriorly,  head  short,  snout  blunt,  ascending  abruptly 
then  in  a  uniform  curve  lo  origin  of  dorsal  fin;  interorbital  broail,  concave;  moulh  horizontal,  broa<<. 
Its  wiilth   1.6  in   head;  lower  lip  with  a  fringe  of  short  selie;  t«'th  of  lower  jaw  unei|iiBl  slender 
canines,  an  anterior  larger  pair,  and  usually  a  rather  large  tooth  on  each  side;  tj-eth  of  upjier  jaw  in  a  ^ 
single  close-set  series,  more  or  less  contreale^l  in  the  gums;  eye  very  small,  high  up;  snout  pmminenl.    ■ 
projecting  beyond  the  short  lower  jaw;  Rill-o|)eniiig  vertical,  lis  length  2  in  head. 

Scales  finely  ctenoid,  much  reduced  and  crowdinl  on  nape,  Iielly,  anterior  [lartu  of  body,  and  base 
of  caudal  fin;  head  entirely  naked. 

Fins  well  developed;  dorsals  ami  anal  very  high  in  adult  males,  the  anterior  spines  and  the  laHt 
rays  being  priwlucfd  and  filamentous,  length  of  second  dorsal  spine  1.4  to  2  times  length  of  head;  base 
of  spinous  dorsal  1.6  in  heail,  and  somewhat  exceeding  distance  between  dorsals,  anterior  doreal  rays 
1.4  tJ)  2  in  head;  last  d<irsal  rays  produced,  their  length  somewhat  less  than  longest  dorsal  spine,  or 
about  1.4  limes  the  head;  anal  similar  to  soft  doraal,  rays  shorter,  the  posterior  one  iongest,  1.2  in 
head;  caudal  long,  more  or  less  pointed  in  the  males,  rounded  in  the  females  and  young,  the  middle 
rays  1.2  to  1.5  times  head,  pectoral  broad,  bluntly  pointed,  the  lateral  rays  short,  the  middle  rays 
equal  lo  heaii;  ventral  disk  broad,  its  width  siarcely  less  than  ils  length,  whi<'h  is  about  1.6  in  head, 
disk  free  laterally  and  behind,  the  length  of  the  posterior  free  portion  aliout  2.K  to  3  in  head. 

Color  in  life  of  a  specimen  2  inches  long  from  Heeia,  dark  greenish  olive;  back  and  upper  parts 
of  B'des  crossed  by  about  14  black  bars,  these  someliiues  in  pairs,  head  and  cheeks  vermiculated  with 
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blackish  and  greeniBli;  BjiinouB  dorsal  MiiDky  with  a  brownish  blotch  on  bane  ot  last  2  apines;  soft 
doraal  HUiuky;  anal  pale  smoky,  with  a  darker  l>aii<l  near  the  outer  ud(;e,  other  fina  pale  dueky. 

Color  in  alcohol,  brownish  black,  paler  Itelow,  side  with  aliout  7  more  or  le>«  distinct  daiker  ver- 
tical ham,  nioHt  dixtinct  in  the  young,  top  of  heail  with  obscure  darker  crosK  bands,  fins  all  bluish 
black  in  ailult  inaleu,  {laler  in  females  and  young;  dorsalri,  anal,  and  caudal  with  small  roundish  pale 
apotK,  inoHt  numerous  near  baae;  pectoral  dusky,  without  spots. 

ThiH  goby  was  founil  in  abundance  in  a  small  stream  at  Kaiwiki  near  Hilo,  and  a  few  speeimens 
were  obtained  in  Heneohe  Creek  at  Ileeia,  Oahu  Island.     Wo  have  specimens  also  from  Kailua,  and 


xiiB>' 


F[G.  216.— .Sjcjniinin  « 


the  Albairogg  found  it  in  Ijkhaina  ami  Wailukn  rivers,  Mani  Island.    It  is  strictly  a  fresb-water  fish, 
attains  a  length  of  5  to  T  inches,  and  is  uMyl  to  some  extent  as  food. 

The  species  was  or)Ki:ially  deBcril)ed  by  Doctor  Ciill,  and  later  by  Giinther,  from  specimens 
obtained  at  Hilo. 

Sinitalm  Hlmptoni  Oil],  Proc.  Ar.  Nal.  Sci.  Thlla.  1960.  101,  Hilo.  Hawaii.  In  Ircxh  water;  GOnlher.  Cat.,  III.  93,  18IU: 

Gilnlhei.  Flw:he  der  Slldxev.  VI,  1H3, 1KT7  (GUI's  dnuirtptlnn), 
KicildlHm  nltif'rpw:  Gftiithcr,  Choll.  Repl..  Zool..  I.  Pari  VI.  Shore  FLahi^  60.  pt.  XXVI.  flg.  O.  ISHO.  Honolulu,  fnah  water; 

stream*  lo  the  Uland  of  Hawaii. 

firjAtplrrua  almpirmtl,  Streets,  Bull.  U.  S.  Nal.  lliu..  Ho.  TM.  1877  (freBh-irater  etreamii  of  Oahu);  Jenkins,  Bull.  U.  S. 
PlshComm..  XXII.  19D2  (Sept.  2S.l«d),  .WJ  (Honolulu,  fresh  water):  Snydrr.  np.  i-ll.  (Jan.  l»..ig>Mj,  5»e  (I^halna 
and  Wfliluliu  rlvera,  Mftul|, 

406.   Sicydium  albotaeniatum  Giinther.     Fig.  217. 

Head  4  in  leiiRlh;  depth  4.5;  eye  B  in  liea.1;  I).  v:-l,'>;  A.  IB;  scales  alwut  85. 

Body  long;  heail  short;  snout  prominent,  projecting  beyond  the  short  lower  jaw.  Scales  large, 
not  rwlufwl  but  crowdei!  anteriorly;  head  entirely  nakeii;  fina  welldevelope<I;  thinl  and  fourth  dorsal 
spines  proi]uceil,  long  an<l  flexible,  one-third  longer  than  liead;  liase  of  spinous  dorsal  l.H  in  beai.!; 
distance  between  don<als3  in  spinous  dorsal;  soft  dorsal  and  anal  long  and  high,  but  not  proiluced; 
CHudKl  long,  sharply  convex;  pet^toral  broad,  bluntly  pointed.  Color  dark  yellowish  pray,  lighter 
and  more  yellowish  lielow;  a  whit*  lateral  band,  slightly  narrower  than  eye,  extending  from  Ijase  of 
caudal  to  tip  of  snout,  on  heail  its  upper  edge  at  upper  base  of  pectoral,  the  line  running  straight  t<i 
tip  of  snout:  a  row  of  K  large  black  s|)uts  on  body,  Ijelow  the  lateral  liand,  from  pectoral  to  base  of 
caudal;  Uns  all  dusky,  the  dorsal,  caudal,  and  anal  edged  with  liglit  blue,  the  lower  third  of  aiial 
with  many  small  blue  spots;  anterior  part  of  ventral  disk  red. 
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The  above  deseriiition  ia  taken  from  Gunther's  figure,  there  lieinR  practically  no  iie§cription  of 
this  species  in  his  text.     The  fiwh  was  not  »^n  by  ns. 
Sifgitiam  albolxiiiaiiiia  Kanthvr.  Klsche  an  Sddiiee.  II,  1B3.  Uf.  ix,  Hk.  U,  is;;,  brooki  in  Sandwich  Iilaodi.    Un  u 


Fie.  ^n.—Sirydium  atbotimialaiii  Gilnthcr;  atlei  GUolher. 

ctoant  lis.  unnpse  OnnUiar, 

This  KeniiB  differs  from  Siciifliiiiii  in  tlie  scalelera  ImkIv  and  in  the  dentition,  which  conaista  of  a 
single  row  of  tricuspid  teetli  in  the  upi)er  jaw  and  of  teetli  of  the  same  sine  in  the  lower  jaw, 

Sicjiogaitrr  0111,  Pioc.  Ac,  Nut,  St).  PhllH,  INJO,  102  Itonrolnr):  iiami'  prencciijileil, 
l-fHlipea  QHnther.  Cat.,  Jll,  96, 1862  {nmcoiori. 

a.  Tflll  wtlhoul  wttlec;  doreal  ra>B  10 , , ,tviteol<yr,  p.  IBl 

aa.  Tftilouvered  wUhBinBllBtali-s;  doraal  rays  11 .ewiniuhu,  p.  <91 

407.  IientipesconcDlor  (Gill). 

B.  VI,  10;  A.  10;  body  eubcylindrical,  naked;  head  oblong,  depressed,  with  the  rleft  of  the  mouth 
horizontal;  eyes  of  mo<lerate  fize;  lower  lip  with  a  series  of  minute  teeth;  both  jaws  with  a  single 
series  of  teeth,  the  anterior  ones  in  the  upper  jaw  tricaspid,  those  of  the  lower  widely  set:  2  dorsal 
fins,  the  anterior  with  6  flexible  spines;  caudal  quile  free;  ventral  tins  united  to  a  short  semicircular 
disk,  adherent  to  the  belly;  gilKupenings  of  moderate  width.  Purplish,  Streams  near  Hilo,  Hawaii; 
not  seen  by  us. 

Sitnagail-T  coacoliir  Oill,  Pror,  Ai'.  NiH.  Soi.  PhllB.  i860, 102,  fresh  waters  of  Hilo,  Hawaii. 

LfM/pf.  rwirofor.  OdnthiT,  Cnl.,  111.  96.  IMl  (Bfttr  Gill);  UOnther.  Itep.  Shore  Fish,  Challenger,  Zool.,  I.  Part  VI,  61,  ItWO 

408.  IiOntipea  BAnunudua  Giinther. 

D.  VI.  11;  A.  ID;  a  small  flsli,  2  inches  long,  and  in  an  indifferent  state  of  preservation,  seemn  to 
be  a  HecoD<i  speiries  of  this  genus,  having  the  same  singular  dentition  as  Lattipet  i-imrolvr,  but  the  tail 
is  covered  with  small  scales,  the  head  and  trunk  only  1>ein);  naked.  It  is  an  adult  speciuien,  the 
ovaries  being  fully  developed.  The  eyes  are  small,  situated  in  the  anterior  half  of  the  length  of  the 
head.  The  length  of  the  head  is  one-fourth  of  the  total,  the  caudal  not  included.  The  vent  is  some- 
what nearer  the  root  of  ttie  caudal  than  to  the  head.  Length  of  specimen,  2  inehee.  Houolulu,  in 
fresh  water.     (Giinther.)    Notseen  by  us. 

Jj^ipu  KmmaiiiupGilDlher,  Bep,  Shore  fleh.  Challenger,  Znol.,  I,  Part  VI,  61,  ISW.  Honolulu,  In  (resh  water, 

Oanni  848.  AWAOUI  Btalndaoliner. 

Inner  edges  of  shoulder-girdle  with  2  or  more  conspicuous  dermal  flaps;  preorbilal  region  very 
long;  premaxillan,-  and  maxillary  strong;  lipa  thick;  scales  rather  small,  ctenoid,  40  to  80  in  a  longi- 
tudinal series;  interorbilal  groove  with  a  conspicuous  median  crei4;  sides  of  head  naked;  no  silky  rays 
on  pectoral;  dorsal  spines  6;  longuebroad,adnate  to  lloorof  mouth;  otherwise  essentially  as  in  (>(i6iu«. 
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The  spet-ien  rearh  u  iHrge  size  and  are  i-onfineTTto  tlie  fresh  ivalensot  the  Tropii'B  of  Amerira  an<l 
the  Hawaiian  InlanrlH.     The  phyHiriKiinniy  in  each  in  peculiar,  the  tiiioiit  bt-in^  long  and  i^invex. 
Airaunt  SMlDdwhtier.  gil2.  Ak.  Wtw.  WIen.  XLII,  IHflO,  'JM.  iKH:  alter  Ifi  Aa'aauf  ol  Ouvler  d:  ValeiU'lennf*  (';ii6iiii'  ool- 

Amioiii  BlerLer.  E»iuIkiw  d'lin  HyU.  Nat.  G..liioidei',  In  Archlv  SL*r,  Sp,  Sm-.  Holl.  Hurlem,  IX,  IK71,  3ao  lufeUarity,  atler 
Ift  /linuiunofruvieri  VulenpLeniien. 

u.  Budy  vlimgaie,  drpthl.TA  in  length;  eye  pnmpvratlvel)-  iaixe,  e.TA  in  head:  niiout  rather  nhort,  2.2  in  head:  lnten>pen:l>^ 

U(i.  Body  short  and  d<-ep,  depth  4  In  length:  eyeiuiiiilt,  (t.G  in  head:  Inlerorbital  wider.  5  in  head:  dorsal  rays  lU:  A.  Id: 
wales  at,- IH Knmri.raip.  «3 

408.  AwaouB  ^nirittatna  (Cuvier  &  Valeiidennes),     "(W/iu,"     Fig.  218. 

Head  :t.4  m  length;  depth  4.75;  eye  (1.75  hi  head;  xnmitS;  iiiterorbital  7;  D.  vi-i,  11;  A.  13;  P.  15; 

V.  t,e,  «,  i;  8ealen  ."iS,--  11. 

Body  elongate,  eiiniprenHed ;  he8<l  elongate,  lar^re,  ite  depth  1.4  in  itt<  length,  width  1.7;  snout 
blunl,  niundeti,  very  eimvex  in  pmfile;  month  large,  ohliijue.  2  in  head;  maxillary  reaching  below 
posterior  i)ortion  of  eye  liiit  not  lo  |Kii<t<^ri<ir  rim;  jaws  largi',  terminal,  the  lower  very  slightly  pro- 


Fm. -iDi.—Awauat  geniriUaluK  (fuvleri  Valem-lennes);  after  Gilnther. 

duced;  teeih  in  jaws  aniall,  imetjual,  sharp-point^nl;  vomer  and  palatines  edentulous;  lips  broad, 
Reshy:  tungne  broad,  more  or  lesc  truncate,  adnate  to  Hixir  of  mouth;  anterior  nostril  very  small  near 
upper  lip  anteriorly,  in  a  short  tube;  posterior  nostril  rather  large,  near  front  of  eye;  a  large  pore 
behind  eye,  and  many  smaller  ones  on  top  of  head;  interorbital  space  rather  broail,  Haltened,  tt  in 
heatf ;  cheek  and  i>iile  of  head  wmewhat  ewullen,  forming  broadest  part  of  Ixxly;  gill-opening  rather 
lai^,  restricted  to  side,  about  2  in  head;  pectoral  rather  long;  stales  small,  finely  ctemiid,  very 
minute  on  top  of  head,  enlargeil  on  side  of  caudal  peduncle;  dorsal  spines  flexible,  posterior  longei^t; 
firot  dorsal  spine  2.5  in  head,  lifth  1.25,  sixth  2.2;  first  ray  2,  ninth  1.1,  last  i..1;  anal  similar  to  soft 
dorsal,  first  ray  3.2.'),  ninth  1.2,  last  1.7;  caudal  very  long,  middle  rays  longest,  pointetl  2.6  in  head; 
pectoral  hroail,  ex|)anded,  I.I  in  hetul;  ventrals  broail,  1.1,  with  very  broa<l  frenum  in  front  without 
fringed  margin;  anal  papilla  lar)^;  tsudal  jietluncle  compressed,  its  length  2  in  he&il,  depth  'J.7n. 

Color  in  lite  of  an  example  at  Honolulu,  olivaceous,  crossed  by  about  a  dozen  black  bam,  the  3 
below  anterior  part  of  secon<l  dorsal  longest  and  darkest,  the  anterior  bars  obsolete  in  »>me  spe<'imeiis. 
in  some  running  only  on  upper  half  of  body,  the  Ivelly  I)eing  red ;  lower  half  of  Hide  and  lielly  white; 
head  olivaceous,  a  bruail  black  band  covering  interocular  space  and  extending  through  eye  and  acrusu 
cheek  to  throat,  broadening  lielow;  belly  and  branch iostegal  region  crimson;  dorsal  and  anal  pale  rosy 
witli  cross  streaks  of  brown  spots;  edge  of  dorsal  fin  darker  rosy,  ol  anal  also  darker  rosy,  and  with  a 
narrow  while  border;  caudal  an<l  pectoral  yellowish  olive;  ventrals  pale  Tu»y;  iris  brownish  black. 

Color  in  alcohol,  [lale  brown,  slightly  ilarker  above;  each  scale  on  the  middle  of  side  with  a 
brownish  base  showing  as  small  vertical  streaks;  ten  narrow  brown  vertical  cross  bats  on  side;  a  broad 
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Blaty  black  bloteh  (rom  below  eye  across  cheek  behind  maxillary;  a  dull  bluish  blotch  at  base  of  pec- 
toral fin  above;  ling  grayish  dusky,  the  dorsals  with  narrow  eubmari^nal  pale  bar,  rest  of  both  Ann 
with  reticulating  dusky  lineB.     Described  from  ati  example  (No.  0522R)  taken  at  Honolulu. 

A  common  Hpeeiea,   widely  distributed   throughout  the  tropical   Pacific,  abundant  among  the 
Hawtuian  Ixtands.     We  have  74  specimena  from  Honolulu,  1 1  /rom  Waikiki,  4  from  .Moanalua,  2  from 
Kaneohe  Creek,  near  Heeia,  and  38  from  Hilo,  ranging  in  length  from  0.8  to  5.7  inehes. 
ToAfiu  gcnmualai  C\xyieT  &  Valenctennex.  Hli't.  Nat.  PoIhk.,  XII,  64,  1K37.  Tahiti;  ({Onthor,  Fl«:h«  der  Sildspe,  VI.  ITD, 

M.  ex.  Fig.  C.  isn  (TnhlLi.  Navlmtor,  Fiji,  and  ^udwlrh  Islallltx). 
Airaont  gcniHOBlM.  Fowler,  Proo.  Ac.  Nal.  K.1.  Phfla.  1900.  S17  (SundwLch  iBlnndji);  Jonkinj.  Bull,  IJ.  S.  nsh  Comm.,  XXII, 

IBM  (Sept.  23,  1903),  fiOa  (Honolulu;  fresh  watersl;  Hnyder,  .ip.  dl.  (Jan.  19,  1904),  536  (UonoluLu,  Waimea,  Hana- 

pepe,  Hanalei,  Huleia  rivers,  Kauai;  Auahulu  River,  Oahu|. 

410.  AwAOUB  Btamineus  (Eydoux  &  Sotileyet).     "(h'ljiu." 

Head  i.'l  in  length;  depth  4;  eye  8.6  in  head;  snout  2.1;;  interorbital  5;  D,  vi-10;  A.  10;  PCHleR 
63,—  18. 

Body  short  and  stout,  heavy  forward,  conipreaied  only  jxisteriorly,  head  large,  broad;  snout  rather 
long,  anterior  pmfllc  only  slightly  convex  from  tip  of  snout  to  origin  of  first  dorsal  fin;  eyes  small,  high 
up,  the  interorbital space  little  convex;  mouth  large,  nearly  horizontal,  very  bniail,  the  greatest  width  2,2 
in  head;  lower  jaw  inclnded,  lips  rather  thick;  maxillary  reaching  orbit;  teeth  in  each  jaw  in  a  broad 
villiform  band;  tongue  rounded,  adnate  to  floor  of  mouth;  gill-openings  long,  separate,  llie  idthniUB 
broad,  length  uf  gill-opening  equaling  snout;  shoulder-^rdle  with  2  short,  fleshy  papillie.  Head 
entirely  naked,  breast  naked,  body  densely  scaled,  the  scales  anteriorly  somewhat  reduced.  Origin  of 
spinous  dorsal  midway  between  tip  of  snout  and  base  of  last  dorsal  ray;  baxe  of  Hpinous  doraal  2.7  in 
head;  length  of  dorsal  spines  1.1  in  enout;  soft  dorsal  high,  the  anterior  rays  'i.S  in  head,  the  posterior 
aliout  3;  anal  similar  to  soft  dorsal,  the  rays  about  equal;  caudal  long,  rounde<l,  the  middle  rays  I.S 
in  head;  ventral  dixk  short,  rounded,  its  length  twice  the  width  of  its  Imse  or  equal  to  anout;  pectoral 
long,  pointed,  1,4  in  head. 

Color  in  life  (No.  032tiS),  dark  olivaceous,  with  obscure  dusky  blot<:heH  on  side;  belly  palp;  a  dark 
hlot^'h  at  base  of  caudal  fin;  dorsals  pale  yellow,  crossed  by  abotit  7  narrow  blackish  Imrs  approxi- 
mately following  (he  margin;  caudal  similarly  marked,  with  about  7  vertical  blackish  bars;  anal  dusky; 
pectoral  and  ventrals  dusky  olive.  Another  example  (No.  03270),  ft  inches  long,  diffem  from  the  one 
just  described  in  having  the  sides  more  plainly  vermiculated  with  brownish  lines  and  in  having  the 
spot  on  caudal  peduncle  and  bars  on  fins  plainer. 

Color  in  alcohol,  pale  olivaceous  on  Inck  and  sides,  yellowish  white  below;  side  with  a  median 
series  of  irregular  large  blackish  blotches,  most  distinct  in  the  younji;  a  large  black  blotch  at  base  of 
caudal  fln;  spinous  dorsal  whitish,  with  blaekish  retriculations;  soft  dorval  whitish,  crossed  by  a)>out 
7  or  8  zigzt^  blackish  lines;  caudal  similar  to  soft  dorsal,  crossed  by  about  D  vertical  zig7.ag  blattkish 
bars;  anal  dusky  whitish,  darkest  along  the  middle;  pectoral  dusky,  jtaleat  at  base;  a  small  blackish 
blotch  at  1)ase  of  upper  rays. 

This  is  the  (Xirnmon  Oopn  of  the  fresh-water  streams  and  river  mouths,  and  is  one  of  the  most 
abundant  gobies  occurring  among  the  Hawaiian  Islands.  Numerous  spe<'iniens  were  obtained  by  us 
at  Honolulu,  Waialua,  Hilo,  Mauna  Loa,  and  Heneohe  Creek  at  Heeia  and  Klllhi  Creek  in  Pilihi 
Valley,  varying  from  0.8  to  12  inches  in  length. 

(iabtvt  (lamlwuii  iSydoux  &  (kiiileyet,  Vuy,  Bonltc,  PiiiR!i..  179,  pi.  v.  Cig.  f>.  1541.  Sandwich  Islaodi;  Giluther,  Rep.  Shorp 
FIflh.,  ChailenKcr,  Zool,,  I.  Port  VI,  59,  ISSO  (tresh  waier»  iit  Honolulu:  MrearoROl  Hawaiil. 

Aimom  cramlabrlf.  Klrwte,  Bull.  V.  S.  Nat.  Mul,  No.  T,  fi9, 1877  (fresh-water  streams  of  Oahu);  Fourier,  Pror,  Ac.  Nat.  Scl, 
Phlia.  1900.  .M7  iHatidu-ich  Islandi);  not  of  (illnlhcr. 

aobluK papH'vfi.  FoKlpr.  Pn»>.  A.'.  Sat,  Sci.  Phlhi,  1900.  617  (Sandwich  Islands);  nolo!  Cuvier*  Valenciennes. 

.linKilulfniiiinnur,  JenklUR,  Bull,  r.  S.  Fish  Comm.,  XXIl,  1902  |.1cpl.  ^  19031.  a02  (Honolulu);  Snyder,  op.  vlt.  (Jan.  19. 
1904),  lAnahulu  River.  Oahu:  Walmvn.  Hanalei,  Hanapep?,  iind  Hulcl  rivers.  Kauai;  Wai Ink u  River,  Maul.l 

Suborder    DISCOCEPH ALL 

Bony  fishes  "with  a  suctorial  transversely  laminated  oval  disk  on  the  upper  surface  of  the  head 
(homologous  with  a  flat  dorsal  fin),  thoracic  ventral  fins  with  external  spines,  a  simple  laeis  cranii. 
intermaxillary  bones  flattened,  with  the  asi^nding  processes  deflected  sideways,  and  with  the  supra- 
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masilluy  bones  atteuuatol  backward,  Hattened,  and  appreiwed  tu  Ihe  dorsal  Hurface  oE  the  intennaz- 
illariex;  hypen;omi»id  (or  ncapula)  perforated  nearly   in    the   center,   and   with   4   Hhort  actinoata 

(carpals).-     (Gill.) 

This  remarkalile  Kroup  iiiRHisiA  of  a  Kindle  family,  Krktneidldir. 

Family  XCV.  ECHENEIDID^.-The  Keraoras. 

Body  tuHifcinn,  elongate,  ciivercd  with  minute,  I'ycloid  waitM;  mouth  wiile,  with  villifdnn  teeth 
on  jawH,  vomor,  [lalatineH,  ani!  nmially  on  tonpie;  premaJtillariea  not  protmctile;  lower  jaw  projecting 
beyond  uppt>r;  epinoiw  <lontal  modified  inti>  a  sucking  dixk  which  is  pla<^  on  the  top  of  tiie  hea<l  and 
nei'k,  and  comiKHied  of  a  double  serien  of  transverse,  movable,  carti  I  urinous  plHt««,  aerrated  on  their 
posterior  or  free  e<lge«.  By  meanx  of  thin  clisk  these  fishes  attach  theniHelvcH  lit  other  tisbefl  oi  to 
floating  obje<'t8,  and  are  tarrieil  for  greut  distanct^  in  the  sea.  Oiierclew  iinamieil.  Pectoral  lins  placed 
hijih;  ventral  fins  prexent,  thoracic  and  cluw^  together,  i,  5;  dorMal  and  anal  tins  long,  without  epines, 
opposite  each  other;  caudal  fin  emarginate  or  rounded;  hrancbiofitegalH  T;  gills  4,  a  iilit  twhind  the 
fourth;  gillrakem  short;  gill-meuibranen  not  uniteil,  free  from  the  isthmus;  pBeudohranchiie  olKui]et«; 
BRveral  pyloric  aiii>endagFM;  no  air-bladder;  no  (inlets;  no  caudal  keel;  vertebree  more  than  104-14. 
Genera  4;  species  about  10,  found  In  all  seas,  all  having  a  very  wide  rangi>, 

Q«Diii  >44.  BUUtHKIB  (Artedi)  Llimvu.     Bamoni. 

Body  rather  robust,  the  vertebne  12  t  15=37;  dipk  shortish,  of  13  to  IN  lamiuie;  pectoral  rounded, 
its  rays  soft  and  flexible;  soft  dorsal  and  anal  moderate,  of  20  to  30  rays;  caudal  subtnincate.  Species 
attaching  themselves  to  large  fishes,  especially  to  sharks. 

ErhnriryXnein)  LIiiiikum.  Sjf  [.  Nat,,  i-d,  x.  :M0.  VHSH  KrrTHons.  Ihe  uiily  KpH'tim  known  to  Artedl). 

ff'-mora  (1111.  Proc.  Ar.  Nat.  Si'l.  Ph[l*^  IWi  2S»  iirmuml, 

£rftniri>mil,  Pkht.  Ar.  Nat.  Si'l.  Phils.  I)(fi4.  eo  Ircmoml:  Iiol  i>ll(wuUl]].  1862.  restricted  to  natHmtei. 

Rnaoroptu  liiil.  Proc.  Ac.  Nat.  Svl.  Phlla.  I^IM.  tM  |bnu-A)ipMrfu), 

Remorlna  Jordan  *  Evennann,  (*wt  List  Ftahos,  490.  ISM  UilbtntHi). 

411.  Echenei*  remora  Linmeus. 

Head  4;  disk  2.75;  width  between  pectorals  5.25.  U.  jtviir-it;  A.  2.'>;  vertebne  12  +  15.  Jtody 
comparatively,  robtist,  ooiiipressed  behind;  pectoral  Hns  rounded,  short,  and  broad,  their  rays  short 
and  flexible;  ventral  Hnsadnate  to  tbealKlomen  for  more  than  one-half  the  length  of  their  inner  edge; 
tip  of  lower  jaw  not  prisluceil  into  a  flap;  head  broad,  depressed;  disk  longer  than  the  dorsal  or  the 
anal  Hn;  maxillary  scarcely  reaching  front  of  orbit;  caudal  lunate;  vertical  fins  rather  high;  pectoral 
three-fifths  length  of  head.  Color  blackish,  nearly  iinifonn  above  and  l>elow.  Length  15  inches. 
Wann  seas;  usually  found  attached  to  large  sharks.  Color  in  life  all  more  or  less  violet  blackish;  the 
lobes  of  the  caudal  |>aler. 

We  have  but  a  single  example  (No.  527).  3.6  inuhe«  long,  taken  at  Honolulu;  otliers  were  taken 
by  the  Atbatroim  at  Hanalei  Bay,  Kauai,  ami  at  various  dredging  stations. 
£rAmn>rcm"raLlnnEeu».  S;>1,  Nat..  Ed.  X.  260.  ITW. -'iaPe1a(ECiIndicci:"(itln(her.  (Tat.,  II,  3i)t,  I>ifi0;  Liltkcn,  VM.Medd. 

KJobfhn.  Iti7ft,  W:  Jordan  &  Gilbert,  Synoiwin.  tn,  1i«a:  Uiiiither,  Chsllrnirer  RetH.rt.  Pdimlr  Fishes,  XXXI.  IS. 

IKBB  (Sandvfleh  lalanUsi;  NnjdiT,  Biill.  U.  B.  Fish  Comm.,  XXII,  1W2  (Jan.  19.  IWH),  5a6  (Hanalei  Bay,  Kauai. 

AlbBln>SH  BIHIIOIU  3H».  SST9,  3HKT.  S9M,  S«3».  3973). 
Ki-lteneit  i^unlii-^n  Daldorf.  Hkrlvt.  Nat.  Kelnk.  Coperihofii'n.  1799. 157.  Atlantic  Ocean  between  the  Tropica;  Gilnther,  Cat  . 

II.  ^77.  IKilO  (Allantie  between  l\\e  TroplcH). 
B:li'iieiijaii*urn  Lnwr.  Pmc.  Zool.  Kop.  London  1839.  N9,  Kadeira. 
Ertinfifyxm  Oromivf.  Cat.  Flub..  Ed,  Um>-.  K,  liw,  no  IcH-alliy;  alter  f,  remora  L, 
KfUfnfli  rrmoroKlei  Bleeker,  Nat.  TlldH.  Nod.  Ind.,  IX.  l&SS.  70.  Baloe. 
Ei-ltrHritp"Mifa  Poey,  Memorlaa.  II.  iW.  ISill,  Hanna.    (Coll.  Pc>,-y.) 
Remora  j<inibim.  Hill,  Pr»-.  Ac  S'al.  Sri.  Pblta.  IKG'J,  iAO. 

412.  Scheneia  albaacens  Temminck  A  Schlegel. 

Length  of  disk  3.2  to  3.25  in  lotal  length;  width  between  pectorals  5  to  5.3;  number  of  laminse  on 
disk  13  or  14.  I),  .viii-22;  A.  22;  angle  of  mouth  in  the  vertical  from  the  third  lamina  of  the  disk;  length 
o£  ventral  finsenual  to  the  distance  between  root  of  pectoral  and  posterior  margin  of  eye.    Color  unlfortn 
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grayish  brown.  (Giinlher.)  Tropical  Pacific,  straying  to  America;  a  specimen  taken  at  La  Pai,  Golf 
of  California  (Strfets),  and  1  in  the  Gult  of  Mexico  (Bean).  Recorded  from  the  Hawaiian  Islands  by 
Fowler;  not  :'een  by  iiB. 

Etheneia  Blbceccm  Temniiiiflt  i  Sohl^Kl,  Fauna  Japonios.  Poiw.,  iTl.  pi.  120,  fig.  A,  1«.tO,  Japan. 

Jffioomntfi'-wmf.JonlaniEverDiami,  FlahiH  North  and  Mlrt.  Amer..  «J2, 1898;  Fowler.  Proo.  Ac.  Sat.  Sci.  PhlU.  1900,  617 
(Sandwich  Islands;  coll.  Tboa.  Nultall). 

Group  BLENNIOIDEA. 

Body  more  or  lees  elongate,  naked  or  with  Bcalca,  large  or  small;  ventral  fins  small,  more  or  leai 
ddvanced  in  position,  often  wanting,  the  number  of  soft  raya  always  fewer  than  5;  hyjiercoracoid  per- 
forate, the  shoulder-girdle  normally  formed;  skull  not  armed  with  apinea;  suborbilal  not  developed 
aa  a  lH)iiy  stay  articulating  with  the  preoperclc;  pseud obra neb itc  |)reBent;  donial  fin  long,  its  anterior 
half  and  aometinies  the  whole  fin  com)ioeeil  of  spines;  anal  long;  tall  homocercai,  the  caudal  usually 
nnrnded,  rarely  forked;  vertebnc  numerous,  especially  in  the  Arctic  S|)ecies. 

k  large  group,  with  ill-defiued  boundaries,  the  more  primitive  forms  showing  aflinitieH  with  the 
Tniebinoiil^ii,  Cirrhiliilie,  and  other  more  typical  fishes,  the  extremes  very  al)errant  and  passing  directly 
into  the  Opkidoidea,  and  other  forms  lacking  spines  in  the  Sns. 

Family  XCVl.  BIENNIID^.— Blennies. 

Body  oblong  or  elongate,  naked  or  covered  with  moderate  or  small  scales,  which  are  ctenoid  or 
cycloid;  lateral  line  variously  developed,  often  wanting,  often  duplicated;  mouth  large  or  small,  the 
teeth  various;  gill- membranes  free  from  isthmus  or  more  or  less  attached  to  it;  psendobranchiie  present; 
ventrals  jugular,  or  subthoracic,  of  one  spine  and  1  Co  3  soft  rays,  often  wanting;  dorsal  fin  of  spines 
anteriorly,  with  or  without  soft  rays:  anal  fin  long,  similar  to  soft  doreal;  caudal  well  developed; 
vertebra'  in  moderate  or  large  nural>er,  30  to  80;  hypercoracoid  (or  "scapula")  perforate,  shoulder- 
girdle  normally  formed;  suborbital  without  bony  slay. 

Fishes  of  moderate  or  small  size,  mostly  living  near  the  shore  in  the  tropical  and  temperate  or 
-■Vrctic  seas;  most  of  them  carnivorous,  the  Clininie,  so  far  as  known,  ovo viviparous,  the  rent  viviparous. 

n.  (liiiiKr:  BodyiHSaly;  lateralllneblghanlertorly.    SpccleaovovlTlparous.solataslinowii EHonqMirygiin.p.tXt 

ml.  Body  K'alelew;  leelh  coinl»ihaped,  in  a  single  nmr;  vomer  and  palulinea  toolhlws  or  nearly  »o;  Lateral  line  uiiuftll)- 
arched  [n  front;  iwK  dorsal  about  cqkial  to  nplnous.    Species  viviparous. 
b.  A  Khort,  Hlout  CaiiH-Kke  canine  on  each  Ride,  at  least  In  lower  }bw, 

c.  Donial  fln  entire;  gill-opcnlngs  wide,  the  membraneg  free  Irom  the  IslhmuH MrnnitM,  p,  J9« 

re.  Dorsal  fln  divided;  jfl  1 1 ^>pcnlngs  narrow;  posterior  canines  present AUiaa.  p.  407 

Ml.  No  fahR-lIke  canines  In  elllierjsw. 

It.  Bknaiinr:   Teeth  all  Axed,  atlaehed  to  the  bonen  of  the  ]aw»;  dor«1  and  anal  Jolne<1  tu  theraudal;  carnlvo- 

rous ..KTo-hrlyHrae.  p..'iOO 

dd.  Sntariirur:  Teeth  all  movable.  Implanted  on  ihesliln  ol  the  lips;  no  [HMlcrior  canlnex;  herblvorouii. 

[.  Bnly  elongate;  D.  xiii.12;  A.  M .-ialariae,  p,  flOl 

«,  Body  short;  D.  ii.  13:  A.  15 £Bi/(foi,  p.  5C8 

OfliiD>  S4S.  EHKBAFTEBTOnrS  BItppell. 

Body  rather  robust,  covered  with  moderate  ctenoid  scales;  lateral  line  Incomplete;  month  moder- 
ate, the  jaws  equal;  no  tentacle  on  nape;  no  hook  on  shoulder-girdle;  eye  large;  dorsal  fin  divideil  into 
3  fills,  the  first  of '.',  or  4  slender  spines,  the  second  of  10  to  24,  the  soft  dorsal  of  7  to  15  rays;  caudal 
rounded;  anal  fin  long;  pectoi«l  loi^,  the  lower  rays  simple  and  thickened.     This  genu's  differs  from 
Tri^erygiim  Risso,  as  typille<l  by  the  Mediterranean  s|>ecies,  T,  tripteronotus,  in  the  shorter  jaws,  the 
presence  of  a  cimis  al>ove  the  orbit,  and  in  the  larger  scales.    The  lateral  line  is  always  incomplete. 
Small  fishea  ot  the  roi'k  pools  of  the  Tropit-s,  found  in  moat  warm  seas. 
Baiuapterygba  Riippell,  Neuc  Wirbetthiere.  2.  1M3N  (jiitnUiu). 
ffnnmmfrtfirJordanAKverroann,  Proe.  ral.  A«,  3el,  I89S,  Wl  |m™fHo(i» 
QiUiaa  Evennann  &  Mamh,  Repi.  U.  S.  Flsb  Coram.  18M,  307  {jordam). 
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413.  Enneapteryg^ius  atriceps  (Jenkins).     Fig.  216. 

Head  3.25  in  lenglh;  ileptli  4. ft;   eye  3.5  in  hear):   snuut  3.4;   muuth  2.5;   interorbilal  2  in  eye; 
D.  Ill,  .xiv  S-IO;  A.  I,  20:  fcalen  4-:l4-(*. 

Boily  elnnKHte,  <iinipreHaec1,  greatest  ile[>th  in  tiii<lil]e  of  tielly,  (lepth  o[  lieaii  1.5  in  itfl  ienjdh; 
width  iif  heail  1,4;  liead  pointed,  triangular  when  viewed  ffini  abiive;  anunt  blunt,  pointeil,  oblique; 
jnwa  ei|ual,  low,  and  Hlijibtly  pnxliieed;  lips  fleshy;  nmtith  tiiiKlerately  large,  Hiijfhtly  oblique;  teeth 
in  jaws  fine,  in  bands;  eye  high,  in  Hret  twn-filth!)  of  head,  with  a  short  HIainenI  above;  anterior 
nostril  with  ahort  fleahr  flap;  interurbital  sjniee  narrow;  thre<-  donvil  linn,  flrat  2  divisions  spinous, 
distinct  from  rayed  portion;  fifth  dnrsul  spine  2  in  head;  second  ilcirsal  ray  2;  anal  tin  rather  low.  lower 
fJtan  dorsal,  anterior  rays  highest;  i-audal  1.4;  pectoral  jiointeil,  middle  rays  longest,  eigual  to  heail; 
ventral  1.75;  caudal  pednncle  eoinpreHwl,  itj<  least  depth  ^;  lateral  line  Inferior  and  straight  at  fln>t 
until  a  little  in  (rcmt  of  the  soft  doreal,  where  the  tiilies  and  porew  st<)p;  !)elow  this  point  a  median 
series  of  deeply  tii'alIo[>ed  scales  to  Imse  of  caudal;  scales  <rtt^noid  on  side  of  body,  belly  naked- 
Color  in  alcohol,  very  pale  brown  or  wliitish,  side  with  about  <i  i>airs  of  dark  brown  irregularly 
vertical  Imrs  iiii)re  or  less  confluent;  head  markeil  with  brown  dot«  abi>ve,  becoming  lai^r  and  deeper 
on  the  lower  Mirfai'e,  where  the  general  <'<ilor  is  grayish;  fins  pale  or  whitish,  with  a  fe'*  dark  ilots  on 
basal  portion  ot  dorsal  and  anal,  otherwise  pale;  apace  alxiut  gitl-ojH-ning  blackish  in  front  of  pectoral 


Fio.  219.— £nRco|Mcrvinur  alhceiH  iJeaVlns}.    Type  ul  Triplcryaiim  alricrps  Jenkins. 

and  with  blackish  spots  l>elow.      Other  examples,  females,  havp  the  head   pale,  not  blackish,  with 
brown  dols  alwve  and  wveral  laiyer  on  fhe«.'k  operple. 

Besides  the  type,  we  have  examined  9  esamplej".  ranging  in  length  from  0.75  inch  to  1.2  inche?, 
ohtainetl  bv  Doctor  Jenkins  at  Honolulu  in  1886,  and  37  examples  0.6  to  1.2  inches  long,  collected  hv 
U"  at  Waik'iki  reef,  near  Hon.dulu,  in  1»01. 

Tills  ciainty  little  fish  is  very  common  in  the  holes  in  tlie  coral  rocks.     It  can  be  most  Biiccessfully 
collect«i)   bv  lifting  up  lar^  pieces  of  the  rock  and  breaking  them  to  pieces  over  a  bucket  or  line- 
meshed  nel' 
T'.'irilrr-WiDnn'nV;'' Jenkins.  Bull.  I',  .t.  VIbIi  C'linin..  XXII.  1902  |!><>rt. '^,  1903),  !iOa.  fiR.M.  Henolalu,  HawiiUn  Iilandi. 


Oemit  846.  BLEffKins  (Artedi)  Lmaani. 

Body  oblong,  compreaeed,  naked;  head  short,  the  profile  usually  bluntly  rounded;  mouth  small. 
boriiontal,  with  a  single  series  of  long,  slender,  curved,  close-set  teeth  in  each  jaw,  besides  which,  in 
the  lower  jaw  at  least,  is  a  rather  short  and  stout  fang-like  canine  tooth  on  each  side;  premaxillahr)) 
not  prolractile;  gill-openings  wide,  extending  forward  below,  the  membranes  free  from  the  isthmus 
or  at  least  forming  a  broad  fold  across  it;  dorsal  tin  entire,  or  more  or  less  emarginate,  the  apinea  slen- 
der; pectoral  moderate;  ventrals  well  devcli>ped,  i,  3;  no  pyloric  cii'ca;  lateral  line  developed  ante- 
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i,  lurking  under  rocka  and  algat  io  most  warm  seaa;  some  species  in  the  lakes 
of  northern  Italy. 

Bifimiiu  Artedi,  Qeiura  Piscium,  27,  ITSB. 

Blenniul  Udokiu.  SyBt.  »at..  Ed.  X.  256,  I7G8  fgalerita). 

Solaria  Forslt&l.  Descrip.  Anlm..  -ti.  1TT5  {baaUiicat). 

Pholii  Fleming,  Brtl.  Anim,.  207,  1828  (;«■;» -"pftuli*  ]:  nol  PAoiii  Scopoll. 

Xdonfi  Gronov,  Gal.  Fiali. ,  Ed.  Gray,  9a.  1854  lparoalnui=.iKdlarit). 

lAfOpkrvt  0111.  American  Naturalist,  June.  1S96.  AK  iphotii). 

414.  Blennius  aordiduB  BeDnett, 

D.  It,  18;  P.  14;  V.  2;  A.  u,  W;  C.  13. 

Body  tnuiBversely  wrinkled  throughout,  except  upon  the  head;  extremities  of  the  ray§  of  all  the 
fins  projecting  beyond  the  membrane,  Uiose  of  the  dorsal  having  afhxed  to  each  a  filamentous  append- 
age; anterior  ray  of  dorsal  lin  strongly  curveil  and  more  free  from  membranous  attachment  than  the 
succeeding  ones,  which  it  equalc  in  length;  opercle  euiarginate  abcjie,  superciliary  appendage  palmate, 
about  twice  as  long  as  diameter  of  orbit;  a  very  short  filament  ininiediately  above  the  lower  nostril; 
on  eaeh  side  of  vertex  of  the  head  is  a  swell ing,  or  fleshy  (ushion,  whith  descends  over  and  covers  the 
whole  ot  the  cheeks;  teeth  nearly  uniform  in  both  jaws,  dinunit<hinK  in  size  backwards;  those  of  the 
upper  jaw  rather  shorter. 

Prevailing  color  dirty  reildish  brown,  somewhat  paler  beneath,  varied  only  by  2  or  3  large  dark 
brown  blotches  on  the  back,  that  nearest  to  the  caudal  fin  the  moet  deeply  colored;  tins  of  the  same 
color  as  the  body,  the  dorsal  marked  with  a  darker  spot  at  its  anterior  part  and  exhibiting  faint  traces 
of  a  darker  longitudinal  line  near  the  middle  of  its  hinder  portion;  the  caudal  fin  crossed  by  3  lines  or 
series  of  spots  ot  a  somewhat  deeper  color.  Hawaiian  Islands.  Known  only  from  Bennett's  record.  ■ 
I,  IS2IJ,  M.  SandwUb  Iglnnda;  Gilnther,  Cal.,  Ill,  '220,  18«1  (Sandwich  Ulanda); 
77  (Sandwich  Islandii). 

Oanu  347.  ALTICUS  (Commtrwii)  Lae^pMs. 

This  genus  differs  from  S'ttar'ua  in  having  large  posterior  canines  aud  the  dorsal  fin  usually 
divided  into  2  parts. 

AlUau  (CoiDmerwn)  Lai,-£p«de,  HIel.  Nat.  FoIh>.,  II.  4.'i«,  lauo  imlitut). 
Erpiehlhyt&Vttimiaa.  Nal.  Hist.  Claaa.  Fishes.  II,  79,  275. 1836  (oitonKcm). 
Solnriut  Swalnaon,  1.  c,  274,  \taa  {vcrmirulariiy.  Dotof  Cavler. 
Ealcmaetodia  Gill,  Pioc.  Ac.  Nat.  Sci.  Piiila.  1S59,  IW  {mgricant). 

a.  Anal  Wb  17:  doisal  nyx  14  to  16. 

6.  Head  long,  3,3  in  length;  eye  large,  3  in  bead;  doml  xi.  14 varioiotm,  p.  197 

bb.  Head  Bhort,  4.26  in  length;  eye  small,  4.5  in  head;  donml  xii,  16 marmoratar,  p.  496 

aa.  Anal  raye20;  dorsal  rays  ID gOtiiSront,  p.  496 

416.  Alticua  varioloBua  (Cuvier  &  Valenciennes). 

Head  3.3  in  length;  depth  3.5;  eye  3  in  head;  snout  3;  width  of  mouth  2;  inlerorbital  2,5  in  eye; 
D.  XI,  14;  A.  17;  P.  15;  V.  3. 

Body  elongate,  compressed,  its  greatest  depth  at  middle  of  belly;  depth  of  head  1.26  in  its  length; 
width  ot  head  1.7;  cheeks  not  swollen;  anterior  profile  very  steep;  mouth  very  broad,  low,  slightly 
inferior;  maxillary  reaching  a  little  behind  pupil;  lips  thin,  with  small  [tapillfealongedges;  teeth  fine, 
movable,  forming  an  edge  in  jaws;  two  large  canines  in  jaws;  eye  high,  anterior,  with  a  short  fringed 
flap  above;  nostrils  close  together,  anterior  with  several  fleshy  filaments;  interorbital  space  narrow, 
concave,  ile  width  2,5  in  eye;  dorsal  spines  Hexible;  first  dorsal  spine  1.7  in  head;  dorsal  fins  contin- 
uous, of  about  equal  height;  caudal  elongate,  margin  rounded,  a  trifle  less  than  bead  in  length;  pectoral 
broad  at  base,  rays  just  below  middle  longest,  a  little  less  than  head;  ventral  short,  1.4  in  head,  reach- 
ing a  little  more  than  half  way  to  anal;  lateral  linean^hed  foral)out  first  half  of  its  length,  then  nearly 
straight  but  somewhat  indistinct  along  middle  of  side  Ui  base  of  caudal;  a  dark  fringe  of  filaments  over 

Color  gf  a  fresh  specimen  in  formalin,  leather-brown,  dull  otange-brown  on  top  of  head;  some 
whitish  streaks  before  and  behind  eye;  fringe  of  tentacles  on  nape  black;  little  tentacles  over  eye 

F.  C.  B.  IBUa— 32 
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iliixky;  nil  pale  epoln  on  IhkI)';  Hhb  black;  a  white  iil)!f  tu  ilursal;  (suilal  with  upper  half  white;  anal 
and  venlmlti  l)lai:k;  |>ei'('iral  imler  piifteriorly. 

(\ilor  in  al[»hiil,  tk-eji  brown,  more  or  leM  uiiifiirni;  Hmt  :t  dnreal  spinen  whilbih.  iip|>er  margin 
mme color exi'f pt  )Hiiitt>rinrly,  where  npi^^r  jiortion  in  Krayif)h;  anal  hJarlcJRh,  caudal  lilBckit<h,  upper 
inurfiin  wliitinh;  jiectdnil  and  ventral  gray, 

Apjiarently  not  very  aliunilant.  Ke|ire»entf"l  in  oitr  (i>l lection u  by  only  6  exanip1e>>,  nil  from 
Hunulutu.  Leiifctii  2  (No.  tKKI),  L'.l,  l!.:t  (No.  277),  2.25,  2.5,  anil  2.75  incheu,  rettpei'tively,  the  average 
lieing  2.:t1  inchcH. 

The  flsh  Dguretl  and  tlem-rlbeil  by  (iiinther  in  Ki^H-hederHiidwH-aH  .WunVix  ivino/uMK  (p.  203,  pi. 
I  lli,  fig.  A),  from  Taliili,  y  a  different  xiMiiei'. 

MHiSiinflwli'lil-Uiiicl>'>^  iii>iiifi;iliilh.-r,  Ktwhi- <li-r  sMmv;  Jrnkiio.  Bull.  I'.  K.  PNi  Oumai..  XXII.  IWIiHepI.  21. 
IWBi..107(lloni.lii)iu. 

416.  Alticus  marmorntus  (lt«-nnetl).     Fig.  220. 

He«[l  4.25  in  length;  depth  :i.K;  eye  4.5  in  heaci;  miont  :t.5;  width  of  mouth  2;  interorbital  l.ft5 
in  eye;  D.  xii,  IK;  A.  17;  I'.  14;  V.  2. 

Bmly  elongate,  eoniprpxtied,  itf  grealesl  clepth  at  middle  of  belly;  depth  of  head  1.25  in  its  length; 
width  lit  head  l,;i5;  elieek.-i  not  ewolleu;  anlerior  profile  stti-p,  ohlirpie.  mouth  very  broad,  low,  and 
slightly   inferior;  maxillary    reaching   1h-1ow   piisterir>r   niitrgin   of   pnpil;  teeth  very  fine,  villiform, 


movable,  forming  an  edge;  lijM  rather  thin,  ixiverlng  the  teeth;  eye  high,  in  anterior  third  of  head, 
with  small  fleshy  appendage  above  aliout  eniial  to  itH  diameter;  no  crewt  <ui  top  of  head;  interorbital 
H|iace  very  narrow,  i-oncave;  xpinoux  ilorgal  Ixisinning  a  little  before  iKUIerior  margin  of  gil)-iipenii^. 
the  tipiDe!<  low,  i<horl,  inure  or  ]oiif  even,  tir^t  2.2  In  heail;  thin)  dorsal  ray  longest,  J.65;  anal  beginning 
a  little  in  advance  of  tuift  dotval.  the  iiiembraneH  U'tween  rayMdeejily  incixed:  seventh  anal  ray  1.9; 
caudal  truncate,  e<|ual  to  lieail;  pei-toral  very  broad  at  liase,  jiointe"!,  rays  just  below  middle  of  fin 
longest;  ventrftlM  fmall,  inserle<l  iH'fore  origin  of  spinonx  dor>iul,  1.5  in  head;  caudal  [leduncle  com- 
preF«ed,  its  depth  2.5;  lateral  line  arched  at  fin<l.  running  down  abnipliy  before  tip  of  jieclomi  to 
middle  of  Hide,  and  then  xtraight  to  1>a»;  of  caudal. 

Color  in  alcohol,  brown,  mottled  with  darker,  loner  wurfai-e  iialer,  a  black  blotch  liehiud  eye;  !?ide 
with  fine  liark  vertical  cros^lmndw  extending  on  dornal  fine;  wfl  dorsal  with  <iblique  dusky  streaks; 
anal  with  outer  portion  diinky;  caudal  with  4  <lusky  i:nii*i-lian<;  [lei-liiral  and  ventral  gray. 

Deacribed  fn>ni  an  example  ( No.  KIO)  taken  at  Kailiia. 

Tlie  color  [lattern  of  this  H|>ecies  is  variable,  iis  the  fish  dericrilved  aliove  ia  without  the  dusky  cross- 
bars on  the  right  side  of  Ixsly.  Some  examjiles  show  about  5  ill-ilefined  pairs  of  brown  vertiral 
inottlingK,  In  another  example  (No.  1010)  the  colors  are  well  pretierveil  in  alcohol;  dorsal  fins  spolleil 
with  brown;  adark-hrown  sjiot  at  liase  of  first,  lourth,  seventh,  tenth,  and  lietween  last  ppine  and 
firnt  ray;  al»o  a  dark-brown  s[Hit  at  base  of  thini,  si.tlh,  ninth,  twelfth,  and  last  dorsal  rays;  side 
lieautifnily  variegate<l  with  brown,  ami  just  lielow  the  niiildle  a  row  of  while  spots;  lower  surface  of 
liody  white;  a  black  streak  behind  eye  and  a  black  blotch  aliiive  t>a.-se  of  pectoral;  lower  surface  of 
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lit^ati,  \\p»,  ami  front  iif  Hitout  witli  white  lines  »nil  H|iiiti<;  titiH  iiC  aiml  ravf  white,  fln  with  a  HUbniar- 
^ikl  grayiih  imtid;  xeventl  whilish  Ntrifakii  uIhiiiI  iKtse  iif  pectural. 

Fruiu  Kaihia  we  have  exainhieil  3.')  examplcH  fnmi  O.K  lii  S,5  iiiriitw  iti  Icn^tii,  averajring  '.i.2  inches 
in  lengtli;  From  Hilo  ti  exainph's  from  2.1)  to  5. 1  iiichrM  in  juiigth,  avereKing  '.iA  imrhcHi  2  examples 
from  Waianae,  2.75  and  4.2i'>  iiidien,  mi|>tH'tiv<')y;  anil  5  I'xaniptt-H  from  Iloitolnlu,  1,5  to  2.4  inches, 
avt>rage  l.tl  inulieit. 

The  P|>eL-iuienN  li]^re<l    in  tiiinther's  Si'iilsee  a»  Nuturins  ii.nriinrratiie  are  not   tliix  uperies,  but 
A.  flriiiliif.     Altii-iiK  iii'iniionirun  in  thua  Ear  known  only  from  the  Ifawuiian  islaiKlH. 
IUm»iiunarfRa^l<uIk-iineI(.  Zool..  jDiir..IV.  No.  XllI,Arl.  111.  1K».  3A.  Oabu. 

Salariia  Huirrnvnidii.  CuvlT  &  Valenciennni.  HM.  Nut.  PuiBx..  XI.  30R.  IK.'Ui  ii'vyloti):  cnmlier,  Cat.,  Ill,  2i».  1H6I 
(!tendwidiIr-laiii1s):Uilnthi^r,  HM'litilrrSiidsi-r.  VI, '.IM.UST.luiMrl  (Sitndwli'li  tiilaiiclii):  Jeuklue,  Bull.  V,  S,  Fish 
Cumm..  XXII,  19U2  (Sepl.  23,  19011),. '«T  |Kt)ncilitliiK  flnyder,  i>p.  cU.  (Jan.  IS.  IWI).  !i36  iLaywiii  Inlanil). 

417.  Alticus  gibbifrone  (<liioy  A  (iaimanl).    Fijis.  221  u»<l  221a. 

Head  4.5  in  length;  depth  4.ftri;  eye  4Tn  hea<l;  snont  :{.I15;  width  of  niuiith  3;  interorbital  about 
2  in  eye:  D,  -xii,  IH,  A.  i,  20, 

Body  elongate,  conipit'sweil,  greatest  depth  alnmt  iirKldle  of  belly;  ilepth  of  heail  1.23  in  its  length ; 
width  of  head  1.2-'>;   head  elongate,   np|>er  profile  horixonlal;   iiilerorhilal  space  projecting  forward 


Flu.  Ml.— 4ffiCu«j/i»iOv)HB(lJiioj-  *  Uainiorrt),    Ty\<f  al  Salariat  rutaus  Jeakint. 

beyond  tip  of  fnout;  eye  high,  very  far  forward  in  head,  the  anterior  margin  before  front  margin  of 
enout;  anout  inferior,  oblique,  convex  space  between  lower  [nargln  of  eye  and  corner  of  mouth  a  little 
less  than  eye  diameter;  interorbital  s|iace  narrow,  slightly  loncave;  mouth  low,  inferior,  broad;  teeth 
small,  in  a  comb-like  band  in  each  jaw;  lower  jaw  with  strong  canines;  li|i8  thin,  entire,  without 
fringe;  nostrils  well  pieparated,  anterior  with  a  short  Hap  ending  in  4  thin  fleshy  lilaments;  a  thin 
filament  above  the  eye  1.^5  in  its  iliameter;  dorsal  spines  distinct  From  soft  iwrlion  of  fin,  somewhat 
flexible,  third  2  in  head;  soft  dorsal  a  little  higher  than  spines,  fourth  ray  1.5  in  head;  last  ray  joined 
to  upjier  edge  of  I'audal  peduniJe  by  inenibrane;  anal  rather  low,  membranes  incised  along  edge  of  fin, 
fifth  1.4;  caudal  elongate,  roundeil,  about  1.1  in  head;  tenth  and  eleventh  ))e<-toral  rays  longest,  a  trifle 
over  length  of  heail;  ventral  1.5;  caudal  t>e<liincle  comprewed,  its  depth  2  in  head;  lateral  line  incom- 
plete, running  for  about  first  three-fonrths  lengths  of  spinous  dorsal,  straight,  only  slightly  bent  down 

Color  in  alcohol,  pale  brown,  side  with  about  6  pairs  of  brown  crossbars  with  brown  reticulat- 
ing connecting  lines  on  the  luu-k  and  anterior  part  of  bo«ly,  >'ery  well  defined  about  pectoral  fin; 
body  almost  everywhere  marked  witli  very  numerous  brown  dots;  lower  surface  of  head  with  numer- 
ous round  brown  sjiots;  a  black  blotch  on  the  upjier  membrane  of  dorsal  between  first  and  second 
apines,  and  another,  less  distinct,  between  second  and  third;  rest  of  upper  portion  of  spinous  dorsal 
with  3  seriee  of  blackish  brown  spots,  basal  portion  of  fin  brownish;  soft  dorsal  with  3  or  4  irregular 
aeriee  ol  blockish  brown  spots;  margin  of  anal  whitish,  the  outer  portion  with  a  series  of  small 
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b1iu-I[it<h  limwii  )<|HjtK,  anil  the  miilillu  « itii  a  lueiiiuii  t^rkf  of  lar|^  Hjiuta  <>t  name  volor;  caudal  wilh 
■lark  brouii  t^iKitf  arraiiticd  in  about  5  crriHi-i^rtes;  [Hi-tt>ral  with  many  siiialt  ilui^ky  brown  !<poi8  oti 
linsal  porlion:  ventral  ]iali?. 

Dei'rribtHi  from  an  i'xani|ik-  (Nu.  K.VI)  taken  at  Hilii. 

We  have  :i  uther  M|H'i'imi-ns  From  llilo,  '2  fruni  Waikiki,  4  from  Kailua,  and  K  from  Hounlulu, 
idcludinn  the  typeM  of  S.  mill:!!!/  ami  .V.  rulilutL.     lA'iiptli  I  lo  :t  inchcfi. 


Km.  mn.—AUiriu iiPibifruni  iM""}'  i^  (iuimanl).    T\pe  i:^  ■■'aiariat  callast ienilia. 

s.il,inntiiM;jrnaa  yuoy  &  linlinanl.  Voy.de  |-fraiiie.  2nil..  -iH.  Ixa,  S«ndwlch  IiUndi;  GilnihiT,  I 

VI,  MS,  laf.  rxiv.  fig.  C,  I83T  (Raniiimga;  Sandwich  l»lninl»i;   Fowler.  P  ""       "       

wich  WsiidB);  SnydtT.  Bull,  V.  S.  Fi»h  Cmm,.  XXII,  liWJ  ijmi.  IB,  IBMi, 

,'tetarfai'niNiintJeiikinii.np.  <!ll.  iRepl.  23. 19031,  .'lOa,  Hg.AS.  Honolulu  Itypo,  Nn.  Mew,  U.  S.  NbI.  JIu^.:  coll.  I).  i>.  Jenkins). 

.SaJaruurulirH«JeDkiiiH.up.o1l..5i».  fig.  49,  Honolulu  (type.  No,  W693,  T.  ^.  Kal.  Muf.;  coll,  O.  P.  Jenklnn). 

Otnnt  848.     EFOHELTITBITB  Petard 

Thie  genUH  i.-  i-loBcly  allied  to  felnterirW',  differiiijr  chifHy  in  having  the  vertical  fine  united,  the 
IhhIv  (ihorter,  ami  the  xill-openingc  lirj.>er.     Only  one  Hawaiian  s^peciea. 

418.  Eacheljmrue  ater  (UQiither).     Fi>r.  222. 

Head  3.75;  depth  fi.L'5;  eye  a, 5;  snout  4;  width  of  mouth :(;  iuterorbilal  1.65  in  eye;  D.  31;  A.  19. 
Body  elongate,  coinprt>Hsed,  greattmt  dt;ptli  about  root  of  v«Htrat;  depth  of  head  1.25  in  ita  length; 


width  1.75;  head  rather  elcijin»te,  eoiuim'sw-d,  piwollen  a  little  l)ehind,  anterior  profile  very  eteep; 
jirofile  of  head  aliove  eye  rounded,  tup  nearly  Ktraijcht;  eye  ainalt,  hij:li,  in  anterior  pari  of  head; 
mouth   low,  inferior,  broad;   teeth  small,  fine,  in   a  single   tierieti  in  jaws;   lips  thin,  rather  broad; 
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posterior  margin  <>(  maxillikry  nearly  reachin);  below  iiiidille  oF  p  j  t  nostrils  y  email,  well 
rieparated,  in  front  of  eye;  jfill-ojH'uing  a  short  vertleal  ^lit;  donial  spinrs  fie  11  ha  Ity  rllHlinguivh- 
ahle  from  niyt>,  luiil  of  about  e<|ita1  height;  [WMlerinr  iliiryal  ami  anal  ra  1  roa  II  jo  net)  to  I'aiidal  by 
membrane;  caudal  mundeil,  1.5  in  head;  ptvtoral  rouHdiil,  !.:<;  ventral  1o  g  f  2  ra  's,  and  reoi-h- 
inft  Iwo-thirds  the  length  cit  n|iai*  t<i  origin  of  anal;  no  lateral  line;  hea  i  a  i  Ik  I  nake<l.  Color  in 
life  (So.  03551 1,  onifomily  hlack;  in  ali^tihol,  very  dark  hniwn,  almowt  I  la  k  h  th  very  faint  or 
inilislinet  marking?  on  side;  i-andal  and  pectural  grayish. 

A  dimicmlive  inhabitant  of  the  coral  reeff  of  the  Hawaiian  Istandu;  found  a1:>o  in  l-^imoa.  We 
have  '20  siwoinienii  from  Himolulu  (18  of  them  ndlected  by  Jenkins)  and  7  eolleoted  by  ns  on  the 
reef  at  Waikikl.    The  All^atnHm  alMi  fonnd  it  at  Hnnolnhi. 

l-rlmtriTiif  ,urr  (innlhcr.  Flw-hc  dor  Pil<lsoi>.  1W,  1"77.  T«hiti. 


Oenal  S4B.  8ALAB1AB  Cnvisr. 

Teeth  uniform,  in  1  row  only,  wtrorg,  rl'*e-t*t,  eomprt'«*Hl  laterally,  hooked  on  the  end. 
estrentcly  lung  and  thin  and  in  great  number;  no  (mniiie^.  In  the  young  individiiatK  the  teelh  are 
armnged  like  a  harpaichonl;  head  compresseil  on  lop;  upiwr  hp  ile^hyand  cwollen;  forehead  entirely 
vertiral;  intestiiie)<  opiral,  more  blender  anil  longer  than  in  other  Blennien. 


firMAye  Jnrdiin  &  V.^tnannn.  Fixhiii  ? 

«rMl  fln  cuniiwlurl  with  raiidal:  [i.  ) 


419.  Salariaa  sebra  Vaillant  A  Sauvage,     Figi'.  22:1  and  22:la. 

(lead  4.4  in  length;  depth  4.K;  eye  4.5  in  head;  onimt  2.75;  width  of  mouth  2;  inlerorhital  3  in 
eye;  D.  xiii.  22;  A.  25;  P.  14:  V.  2. 

Body  elongate,  eonipretw^i,  i(,i  greate^'t  depth  at  iiiiildiv  of  lielly;  depth  of  bead  1,2  in  it^  length; 
width  of  head  1.25;  cheeks  swollen;  anterior  profile  very  stci-yi,  verlicai,  I'onvex;  montfi  very  broa<l, 


low,  slightly  inferior;  maxillary  reaching  a  little  U'vond  middle  of  eye;  leeth  very  line,  villitorm, 
movable,  and  forming  an  eilge;  lijw  rather  Hephy,  covering  the  ti^-lh;  eye  high  and  anterior  in  head, 
with  a  fleshy  appendage  aliove  iH|nal  to  the  wnout;  top  of  hi'ttfl  willi  a  high  flef=hy  median  tla]i,  its  taw 
equal  to  width  of  mouth:  mwtrits  amall,  close  together,  anterior  with  short  flap;  interorbital  «i>ate 
very  narrow,  concave;  spinons  dorsal  lieginning  just  Iwfore  [xn'terior  margin  of  gill-opening,  ami  jnst 
Iwhind  flap  on  top  of  bend;  dors  I  sjjines  Hexilile,  base  of  fin  ;l.-'5  in  trunk;  lifli'enth  dorsal  ray  1.2  in 
heail,  and  third  spine  !.5;  eighth  anal  ray  1.75;  cimdal  long,  rounded,  3.9;  (leiloral  with  lower  raya 
longest,  fin  pointeil,  eijual  to  heail;  ventral  short,  iit  2  broad  raya,  l.H  in  head;  lateral  line  strongly 
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arcbed  at  6n<t,  then  ninning  HtraiKht  along  middle  »f  HJite  nf  tall,  poree  rather  tew.  Dewribed  from 
an  example  (No.  8(Ct)  5.1  inrlieH  loiij;.  taki-n  at  Mimcitiihi. 

A  large  example  from  the  niral  nn-ki"  at  Waianat-  wan  l)la<;ki«h -brown  when  fresh,  with  more  or 
leee  dit^tinct  dark  unwwbant  allernntiii);  with  golden  Imni  or  iiplit  patchett.  TheKf  are  moHl  diKtinct  in 
the  young  and  faile  in  Hjiiritf.  In  Biime  atioiit  K  jicilden  hihiIh  alun);  Itase  of  doreal,  olit4nire  and 
lading  in  Hpiritn.  A  Hmall  example  hIiowh  a  biini-h  (if  Htnall  blue  x|iot«  on  Hnotit,  which  were  not 
DotJced  on  any  otherH.  The  tins,  wliirli  ari>  nearly  blai-k  in  MpiritH,  the  dorwl,  anal,  and  I'andal  were 
rith  bliie-hlank  in  life;  no  whitt  edirinft  to  any  fin,  Ihe  outer  half  uf  the  anal  diptiniilly  blacker;  no 
hlack  or  whitt)8)<ei:klin)i  on  body;  jHH'toral  and  v«<ntral(i  blackiah. 

An  example  2  ini'hex  lonii.  ali")  from  (he  iiirat  reefn  of  Waianae,  wax  blackiHli  or  dark  reddish- 
brown  in  life,  the  lielty  livid  bluish;  M<le  with  12  narrow  imirx  •<!  dark  Htri|N'i',  with  a  pale  olive  R|H>t 
between  each  )M{r;  dotval  and  anal  more  or  lew  clearly  dark  eil^ed,  enpecially  the  laller.  This  example 
had  much  greater  jHiwers  of  leaping  than  the  otlu'rH. 

Other  exanipk-N  fnim  the  same  loiallty  had  the  anal  very  conHpicnounly  white-<Higed  in  life,  alwi 
with  more  Mimtting  and  i-olor.  Si>nit>  hait  line  dark  dotii,  and  obliqne  dark  Htreaka  im  soft  donvl.  The 
dark-paired  crowbarx  on  side  and  gohlen  HiH>lti  at  haw  of  ruifl  donial  arc  much  the  tsatne.  Ventrals 
paler  than  in  the  other  examples. 

Color  when  frexh,  of  still  another  example,  dark  olive  with  nhort  |iale  olive  bars,  rather  faint,  the 
dark  bars  in  pairs;  dorsal  dark  olive,  with  about  8  "lark  crossljarB;  anal  hlne-black,  pale  flesh-color 


Fin.  K!:iH.— Knfnrtan  srfrra  Vnllluit  &  Pauvnfre.    Type  i>[  Salariiit  lyplia  Jenktnit, 

at  base,  the  tips  white;  caudal  dark  olivf,  bliiedilack  l>elow,  noapotsat  lane;  perioral  somewhat  diisky; 
venlrals  rather  |«le. 

Color  in  alcohol,  d^t-p  hrown,  slightly  linitEnl  with  dnsky  purple;  upper  surface  darker,  an<l  side 
with  about  18  brtntd,  darker  brown  vcrliral  cniffiliari'  arranpil  in  palt^;  belly  pale  or  soiled  brown; 
vertical  fins  and  jiecloral  b'ai'kish;  IwkhI  portion  of  anal  jirat;  soft  dorsal  with  oblique  blackish  lines; 
upper  margin  of  nnal  rather  bniudly  whitish;  ventral  gray. 

Females  differ  a  little  from  the  males  in  coloration,  U'ing  [laler  in  alcohol,  and  with  (he  belly  and 
lower  surface  more  or  Icm  bluitth;  niuivin  of  anal  narrowly  whitish;  the  ocular  filament  sliort  and 
slender;  crest  on  top  of  heail  rather  low  and  shorter  than  in  the  male.  Many  of  the  feniali-s  taken  in 
June  anil  July  arv  gravid  with  ova,  ami  the  males  show  large  testes. 

One  of  the  most  abundant  blennies  oc<'urring  among  (he  Hauaiian  Islands;  repreHenteil  in  our 
■collections  by  a  series  ■  f  171  examples  from  Waianae,  averaging  2.14  inches  in  length,  the  largest  being 
5.3  inches  and  the  smalle  I  1  inch,  and  K1  from  Kallua,  averaging  2.8  inches,  the  largest  5.f>  and  the 
smallest 0.11  inches  in  length.  We  have  exaniine<l  1(5  examples  from  Jlilo,  the  average  length  being 2.8 
inches,  the  largest  4,7.'),  and  the  sniullcst  1.1  inclu's;  1  from  Moaiialua  l,.'i  inches  long,  and  55  from 
Honoluhl,  1.2  to  4.4  inches  in  length,  averaging  2.7,  I'olUi'dil  by  Du<'tcir  .lenkins. 

.'MnrlnatfbniViilllHtllASaiivngi'.  Rvv.Mm/'-'I.  <3>i[iii.1'<;^  9>1.  Sandwich  Ulandi;  tin  yder.  Bull.  I'.S.  Flf^h  (-omiD.. 
XXII,  19IUlJaTi.1!l.  IMMI,  .'i:!!!  iliniioliiln:  HlUi:  l^lllio  Bht,  Hnn-Hii:  HhiioIpI  Bay.  Kmiai;  A^Itnn  3S?!I,  I^nai;  Lay- 
tan  blaiut:  Hlaliim  ;»«1.  helnreii  .Maul  and  Lanaii. 
,'»)rar^c|ipAuJenkinM,  Bull. t'.S.PIiihr<>iniii..XXn,  1902  i^pl.  21.  IWHi,  W6.  flg.*;.  Honolnm  (type,  Nn.-WBPT,  r. S.N.N. , 
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430.  Balariaa  edentuloe  Sfhneider. 

Dorsal  xn,  21 ;  A.  23;  depth  6.5  in  total  length;  head  ti;  a  simple  and  elemler  tentacle  above  the 
orbit  and  another  at  the  noetrll,  the  former  aa  long  an  diameter  of  eye;  <'anine  teeth  none;  'loraal  &n 
deeply  notche<l,  not  I'onlinuoUH  with  caudal,  anterior  portion  maiively  lower  than  poalerior,  which  ia 
higher  than  anal  An.  Umyi^h,  with  darker  ('rosf-hande;  fins  yellowish,  rays  of  ilorml  dotted  with 
brown;  anal  with  a  brownish  tnatxin;  caudal  with  2  or  3  brown  tratiBvenie  bands.     ((Jiinther.) 

This  Mpefie!"  was  not  seen  by  lis,  but  it  has  been  re<'orde<l  from  the  Hawaiian  IslandH  by  Siein- 
dachnerand  by  Fowler, 

Blrnniw  eii,iital»i  Scbneldcr.  Myn.  Ivhth..  ITi.  IHOI,  HuahelH,  Society  Idniidi  (on  Kmiicu  (runcafSi  Former  MS.I. 
Salarial  eitmlnlm.  tiilnthpr.  Cat..  111.  '02,  ISttl  (sttir  Srhneldtri;  l^tclndiu'hni'r.  Denkn.  Ak.  WiK  WIen,  LXX,  1900, 499 
iLayian);  Fowler,  I-mc.  Ac^.  Nut.  Si'l.  Thllii.  I9W,  .^1"  (Sandwich  IslsnrtK;. 

0«nn*  SAO.  EXALLU8  JordMi  A  Evennann,  new  Kattni. 

EiMicuJoidan  &  Evennann,  new  ^enniof  Blrmildir  [type,  .•iilarku  brej-ii  Kner). 

This  genus  is  related  to  .Sn/arioi  f  roni  whii'h  it  differs  in  the  short,  deep  body,  and  the  small  numljer 
of  soft  rays  in  the  dorsal  and  anal  tins. 

431.   ExfilUaa  brevis  (Kner).     "  Pai/olcauUii."     Fig.  224. 

Head  3.25  in  length;  depth  2.66;  eye  1.5  in  snout;  snout  H.ft'i  in  head;  width  of  mouth  2.35;  inter- 
orbilall.25ineye;  I),  xi,  13;  A.   1.5;  P.   IS;  V.  4. 

Body  short,  eompreesed,  greatest  depth  at  middle  of  belly;  depth  of  head  equal  to  its  lengi^h; 
width  ol  head  1.4;  cheek  flattened,  not  swollen;  anterior  profile  steep,  oblique;  mouth  broad,  low. 


inferior;  snout  very  blunt,  rounde<l;  maxillary  reaching  below  anterior  margin  of  pupil;  teeth  very 
fim;,  forming  an  edge;  upper  lip  thin,  with  many  small  fleshy  filamentH,  lower  lip  plaited ;  a  pore  on 
each  Hide  of  the  mandible  in  front,  back  of  which  are  several  fleshy  filaments;  e^e  high,  in  about  the 
Em  Iwo-fiftba  of  the  head;  above  each  eyi'  a  rather  broad  flusby  flap  ending  in  a  fringe  of  cirri;  nos- 
trils rather  cloee  ti^^ther  on  side  of  snout  in  front  of  eye,  firat  with  a  broad  ciliateil  fleshy  flap;  a 
fringe  of  cirri  acrosH  top  of  head;  interorbital  spa<:e  rather  broad,  slightlyelevatedathrst,  then  slightly 
concave  just  over  eye;  dorwal  fin  deeply  notched;  spines  rather  flexible,  second  1.25  in  heud;  third 
dorsal  ray  1.4;  membranes  between  anal  rays  deeply  incised;  flfth  anal  ray  2  in  head;  caudal  1.1, 
luai^  truncate;  pectoral  pointed,  a  trifle  longer  than  eye,  lower  rays  enlargeii,  and  those  just  t>eIow 
middle  longest;  pectoral  short,  median  ray  longest,  1.7  in  head;  caudal  peduncle  compressed,  2.5. 
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Color  in  life  (So,  033.52),  spots  brown  with  vellowiBh  linge.  interepacea  whitish;  brown  eyoXe  on 
dorsal,  caudal  and  pertoral  mirroundeil  by  yellow;  anal  rayp  with  bluiflh  tinge. 

Color  in  alcohul  pale  f^y-)>rown,  h^ed,  anterior  part  of  ImmIj',  and  finn  with  small  round  dark- 
brown  Bpolx,  thoee  on  open-le,  in  front  ol  pectoral,  and  on  l)elly,  large;  caudal  with  ppotx  arranifpd  in 
6  croee  Beries;  Mde  with  f>  broad  tendx  of  dark-lirown  blotcheti. 

Honolulu,  not <:ommon.    We  havp  2 examplf p,  and  Jenkinx obtained  12.     Length  2.2  tn4.6)nchee. 

Salanatbrn-itKDtr.UHzb.Ak.Vi]!*.  WIen.  LVIIl.  IH6R,  334.  ter.  6.  flR.  IS;  <linilhfr.  Flwhe  iter  Rildwc.  [V.  303.  M.  19.  tig. 

C,  1H77;  Jpnklns.  Bull,  r    C.  F1«h  (\iinm..  XXII.  \Wi  im-pl. ».  IWI,  .lOB  (HonoluliH;  F'Wltr,  Pmi.,  A'',  S«l,  Si-i. 

PbllB.  I«a0.  RIH  lUiimiliilul. 
Btenntiul>rriipinnUOIinl\uii.*'^<:  111,228,  1)161,  Sandwlcb  lilBndi;  wHt  cnut  oICeatrBl  Amarica;  litlnlher.  F1>«heder 

SUdwe,  II,  194,  IKT7  (wghI  muxl  Islhiniui  or  I'BtiamH:  SaTidivtili  Ixlsnix;:  Ihp  Ilswallsn  n.-It.rcnm  ETToneouD.  si 

Am.fpintiu  In  H  PBnainn  Npei.tce  unit  Ann  nol  mi'ur  In  Hawaii. 
ilalarlm  Inpanlni  Day.  Pnic,  KikiI,  tin:  UmA.  INM,  .MX,  dredged  off  Oalle  Harbor  by  Dr.  J.  Andpr-on. 
Ulnnint  IfuiMtrdui.  Day,  Fi(ibp«n(  ladla.  3'AS.  pi.  Lxviii.  Hk.  6.  inT"  (sprilDifti  In  Ihp  Brrlln  Mw^um  Imm  Ibi>  Bandiricb 

iHUndi'), 

Group  OPHIDIOIDEA. 

Thie  group,  a»  a  whole,  agreet)  with  the  BtfniiioUfen  in  all  rt^pecta,  except  that  no  spinea  are 
developed  in  any  of  the  linp.  nave  pometimeH  in  the  posterior  part  of  the  dorsal.  From  the 
Anacanthijii,  with  which  the  Ophidiovlea  agree  Jn  the  jugular  ventrals  and  in  theabeence  of  spines, 
they  are  separated  by  the  form  of  the  hyi)ercoracoid,  which  ie  perforate,  as  in  ordinary  flahes.  The 
group  ie  a  very  large  and  varied  one,  widely  distributed  in  all  seas.  The  characters  here  used  are  all 
Buperficial,  no  comparative  study  of  the  skeletons  having  been  made. 

b.  Venlral  flas  jugular,  ttiwrted  murh  hchliKl  Ihe  eye,  olii'ii  wanllriK.  never  fllatnentnuA, 
e,  aill-membraneabroiuJIy  united.  Ireelrom  isihmus;  vemrali  wanllng Coagrogadidr.  p.  KH 

if.  Vvninil  nniienllrply  wandnK;  noscHles. 

t.  Vent  at  throat f'ieTatf/ridr,  p.  506 

te-  Vent  normal  In  poflltloti ^...... Lycodapodidae.  p.  606 

dd.  VentmlflnBvrell  developed:  vent piKlerliir.  normal;  domal  tin  single,  low;  ventral  flOBSbort Amfu/tdjr.  p.  S06 

(Md,  Ventral  Bns  reduced  to  dimple  nraoieniK AMtaptdr.  p.  SOfi 

Family  XCVEI.  COXOROfiADID^. 

Body  elongate,  compressed,  naked,  or  covereii  with  very  small  scales.  Head  compressed.  Mouth 
moderate,  horizontal,  the  lower  jaw  the  longer;  teeth  moilerate,  no  barbels.  Gills  4,  a  slit  behind  Ihe 
fourth:  pseudobranchiie  present.  (Jill-membranceH  more  or  less  broadly  connected,  free  from  the 
bthinug.  Dorsal  tin  long  and  low,  beginning  near  the  tip  of  the  pectoral  or  the  middle  of  body,  of 
slender,  jointed  rays;  anal  nimilar  to  donvl,  both  connei'teil  with  the  caudal  fln;  tail  tapering:  pectoral 
fine  small;  ventral  fine  wanting.  Vent  remote  from  the  head,  without  papilla.  Vertebree  numerous. 
As  here  understood,  this  family  consists  of  a  few  species  of  shore  fishes  of  the  Pacific. 

Oenni  8S1.  GOMOBIHIADITB  OOnther. 

Body  elongate,  compressed,  eel-like,  covered  with  very  small  scales;  vertical  fins  united,  long; 
ventrals  none.  Cleft  of  the  mouth  of  moilct^te  width,  with  the  lower  jaw  prominent.  Jaws  with  a 
single  series  of  small  teeth,  closely  set;  palate  smooth.  B ranch iostegals  6;  gill-openings  of  moderate 
width,  gill-membranes  united  below  the  throat,  not  attached  to  the  isthmus;  gills  4,  a  slit  behind 
the  fourth;  pseudobranchiw  well  develo|>ed.  Xent  remote  from  the  head.  Air-bladder  and  pyloric 
appendages  none. 

XafhirriNm  Rk-hanlKon ,  Ann.  A  Mag.  Kal.  Hist..  Xtt,  1K13.  17^;  pruxiupted. 
Ctonijro3lldi«(iilntber,  rat..  IV.  3M,  IB6;i  irnMnm'ii, 

42S.  CoD^ro^adus  mar^inatuB  Vsillant  A  Sauvage. 

Head  6.5  to  T  in  total  length;  40  teeth  in  each  jaw,  thoKe  of  the  middle  of  the  upper  jaw  longer 
than  the  others  and  curvi^l  liackwar.1;  inwertion  of  dorsal  above  base  of  pectoral;  vent  considerably 
nearer  snout  than  end  of  body. 
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Body  nnifonn  brownish;  head  of  deeper  shade;  a  very  narrow  black  border  atonfc  the  doisal  and 
upper  lobe  of  caudal. 

Known  only  from  the  type,  said  to  have  been  taben  at  the  Hawaiian  Islands, 

Crniffrogaiitui  marginals  ViimiimiiSt.o\»ge.  Rev.  Mag.  Znol.,  111.  2fQ,  1875.  Sandwich  Island*, 

Family  XCVIII.  FIERASFERID^.— Pearl  Fishes. 

Body  elongate,  conipreesed,  tapering  into  a  long  and  slender  tail;  no  scales;  teeth  cardifortn  on 
jaws,  vomer,  and  palatines;  canine  teclh  often  present;  no  barbels;  lower  jaw  included;  vent  at  the 
throat;  gill-membranes  somewhat  united,  free  from  the  isthmus;  no  pseud obraiiehite;  no  pyloric  ctpca; 
verticHl  fins  very  low,  confluent,  without  spines;  no  ventral  fins;  pectoral  fins  present  or  absent.  Small 
shore  fishes  of  tropical  seas,  often  living  in  shells  of  moltusks,  echinoderms,  etc.,  being  especially  ofton 
commensal  with  the  pearl  oyster  and  with  the  larger  IIoliAhuria. 

Oenni  S6S.  FIEBAIFEB  CoTier. 

Gill-membranes  little  connected,  leaving  the  isthmus  bare;  no  distinct  caudal  fin;  pectoral  fine 
developed.  A  genus  with  few  poorly  defined  species,  only  one  of  which  is  known  from  Hawaiian 
waters. 

Flerailfir  Cavtei,  Ktgne  Anim.,  Ed.  1,  II,  2S9,  1817  {imbfrbf^acui). 
R^hiadon  Tbompwii,  Proc.  Zool.  Soc.  Lond.  1837.  &9  (drumnumdf). 
IHaplvula  Lovie.  Proc.  Zonl.  Soc.  I>jnd.  1813,92  (anu). 
ODibcUi  Blehard«i>n,  Voy.  Erebui  unii  Terror,  Fishes,  74,  lS«-48  (Aome/]. 
Pofobnmchiit  Kaup,  Ann.  Mb«,  NhI.  Hist.  ISSO.  272  (larva  □(  Fiiroffer  aai>). 
OirapnaGill.  Proc.  Ac.  Nal.Sci.Phlla.  l!«t.  152  latter  Rafinesqiie.  1810). 
VaiUiJiT  Oasco.  Bull.  Aship.  ShL  Med.  Napoli  1S70.  M  (larva  of  Flfoiifer  am\. 
Ufroyia  Jones.  Zoologlat.  IX,  ]tr7<,  S83R  {Sermudrntli). 

433.  Fieruferumbratilis  Jordan  &  F.vermann.     Plate  61. » 

Head  10.2  in  length;  depth  15.2;  eye  5  in  liead;  snout  4.8;  mouth  2.6;  inlerorbital  4.5. 

Body  very  elongate,  compressed;  tail  very  long  and  tapering  gradually  in  a  long  point;  head 
elongate,  conic,  its  depth  2  in  length,  width  2.2b;  snout  rather  broad,  conic,  and  produced  beyond 
mandible;  mandible  broad,  flattened  below ;  mouth  nearly  horizontal,  broad,  the  gape  reaching  below 
poeterior  margin  of  eye;  premaiillary  teeth  minul«,  confined  to  anterior  half  of  jaw,  apparently  in  a 
single  series.  The  mandibular  and  palatine  teeth  ceem  also  in  a  single  series,  those  on  side  of  mandi- 
ble directed  laterally  towanl  angle  of  mouth,  none  of  them  enlarged;  2  or  3  vomerine  teeth,  the  largest 
in  the  mouth,  and  arranged  in  a  Inntntudinal  >«ries.  Eye  rather  small,  anterior,  without  eyelid,  and 
placeil  about  first  quarter  of  head;  nostrils  well  separate<l,  anterior  with  elevated  rim,  posterior  a  short, 
creecent-like  sift;  interorbital  space  rather  broad,  conves;  gill -opening  low,  interior,  rather  long;  pll- 
membrane  free  from  isthmus,  its  angle  nearly  an  eye  diameter  distant  from  posterior  margin  of  eye; 
dorsal  fin  almost  rudimentary,  very  tow  and  thin;  anal  rather  broad,  in  mitldle  its  height  about  0.75 
in  eye,  from  which  point  it  gradnally  decreases  to  tip  of  tail,  where  it  is  rudimentary,  like  d>rsal;  tail 
ending  in  a  fleshy  point,  caaihtl  fin  apparently  absent;  pectoral  small  but  relatively  large,  3.1  in  head, 
rays  very  minute;  lateral  line  distinct,  running  down  along  middle  of  side  on  posterior  half  of  tail; 

Color  when  freah  {field  No.  03506),  pale  olivaceous,  with  pale  greenish  spots;  a  pale  bluish  streak 
in  each  spot  over  lateral  Hue;  pale  purplish  ohlong  spots  on  lower  half  of  body;  head  greenish -olive, 
with  pale  green  spots  closely  )«t  on  cheek  and  jaw;  pale  purplish  d<its  on  upper  part  of  cheek  and 
t)ehind  eye;  first  ilorsal  same  as  Vniily,  but  the  spots  yellowish;  a  black  s)>ot  l)ehind  first  and  second 
rays,  tips  pale;  rays  of  second  dorsal .cliecke' I  alternately  with  yellowish-green  and  white;  caudal  same 
as  second  dorsal,  hut  mai^n  yellowish ;  anal  yellowish  olive,  tip  blackish ;  pectoral  and  I'entrals  pale; 
iris  greenish-yellow;  dull  red  streaks  radiating  from  pupil. 

Color  in  alcohol  brown;  head  and  end  of  tail  dark  sooty  or  blackish  brown,  the  color  formed  of 
dark  points;  greater  part  of  anal  fin,  lower  surface  of  boity  anteriorly  and  pectoral  and  branch ioategal 
membranes  pale  straw  color;  lower  surface  of  trunk  more  or  less  blotched  with  pale  brown. 
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Described  from  the  type  (No.  03606)  taken  at  Hilo,  where  2  examples  were  alao  taken  by  Jordan 
and  Sindo  in  1901.  l.at«r  3  examplee  were  Kent  Irom  the  same  place  by  Mr.  Henry  WI  Heoshaw, 
taken  from  the  cavity  of  n  holothnriajii  another  Hpe<:imen  was  dredged  by  the  Albairoiig.  Thia  upeciee, 
which  also  ocnirB  in  the  South  Seae,  is  readily  distinguiahe'l  from  moet  related  apeciea  by  its  dark, 
nontrana lucent  coloration.  It  ie  very  properly  made  the  type  of  adiatinct  genus  hy  Doctor  (iilbert 
in  Section  II. 

F.  honihitrfiim  from  Borahora,  briefly  described  Viy  Kaup,  has  the  pectoral  6  to  7  times  in  head. 
FimuftT  umbrililli  Jontan  &  Evermann,  Bull.  U.  S.  Fish  Conun. ,  XXII.  1902  (Apr.  11,  1903),  ZOE.  Mils;  Jordan  &  Snyder, 
Proc.  U.  B.  Nal.  Mub.,  XXVII,  1901,  94fi  ^Hilo). 

Family  XCIX.  ATELEOPID^. 

Body  terminating  in  a  long,  conipn»Hed,  tapering  tail,  naketl;  one  short  anterior  donial  and  no 
other;  anal  very  long,  timtinnoiis  with  the  caudal;  ventrala  rediiceil  to  Birople  filaments,  attached  to 
the  humeral  arch;  no  pseudobranchite. 

0«nDi  Sn.  ATBLIorni  loUa^l. 

Head  with  the  snout  much  protruding  and  obtusely  rounded,  the  cleft  of  the  mouth  being  at  the 
lower  side  of  the  head;  maxillariea  protractile  in  a  downward  direction;  body  and  tail  compressed, 
elongate,  naked;  one  short  doreal,  the  rudimentary  iiecoml  dorsal  of  the  Afacruridic  having  entirely 
disappeared;  one  long  anal,  continued  on  to  the  caudal;  ventral  reduced  to  a  filament  which  is  com- 
posed internally  of  2  rays,  intimately  connected  by  a  common  membrane;  this  fin  inserted  at  the 
gyraphyBisof  the  humeri;  teeth  in  jaws  villiforni,  in  bands;  vomer  and  palatine  I >ones  smooth.  The 
single  Hawaiian  xpecies  of  thia  genua  ia  fully  described  by  Doctor  Gilbert  in  "Deep-sea  Fishes." 
AleteopaiSivblegei.  Faiinn  Japonka,  PohB..  i"*.  I84fi  {Jn/io'iievt). 

Padalrlf  BoulenitT,  Ann.  Mate.  Sal.  WsX..  X,  Till  wr.,  IWZ.  M»  l./oj'u" '''«'):  i>n  nrrount  ot  AUUiput  I)nni«rH  &  Blbnm.  ■ 
genuB  o[  bat^al^lllaln. 

Family  C.  LVCODAPODID^. 

Deep-sea  (iahes  allied  to  the  Fieratfrriiiie,  differing  »;hieHy  in  the  normal  position  of  the  vent,  which 
is  remotf  from  the  head,  and  juHt  before  the  anal  tin;  gill-opt-iiines  large,  the  membranes  united  ant«' 
riorly  only,  free  from  the  iiilhmiis,  as  in  Fiernrffr.  Pseudobranchite  wanting;  no  ecalee;  no  lateral 
line;  no  ventral  fins.     One  genus  with  4  known  a[>eciea,  from  the  North  Pacilic. 

The  single  Hawaiian  genua  and  species  fully  <les<Tibe<l  in  Section  II. 

Family  CI.  BKOTULHI^. 

Body  elongate,  compressed,  regularly  tapering  behind,  the  tail  generally  subtruncate  at  base  of 
caudal  fin,  not  il^ace^'al;  vent  submeilian;  scales  cycloid  and  minnte, embedded  in  the  lax  akin,  which 
more  or  lew  envelopes  the  fins,  nitnetirnes  wanting;  mouth  large,  with  teelh  usually  in  broad  bands 
on  jawa,  vomer,  and  palatines;  gill-openiiigs  very  large,  the  membnuies  mostly  free  from  the  isthmus; 
vertical  fins  united  or  continuous  at  base  of  caudut;  dorsal  (in  beginning  not  far  from  nape;  caudal 
narrow  or  pointeil;  ventral  fina  scualt,  few-rayeil,  attacheil  to  the  humeral  arch  and  more  or  less  in 
advance  of  pectoral.  Pyloric  co'ca  few  (1  or  2|,  rarely  oliaolete  or  in  increased  number  (12);  niaxilla- 
ries  generally  enlarge<l  l>ehiud  and  produced  toward  the  upiicr  angle,  Paeudobranchia^  small  or 
wanting,  hy]iercoracuid  with  the  usual  foramen,  at  in  blennioiil  flaheH.  These  tiahea  are  closely 
related  to  the  '/ooTfids'.  In  sitite  of  curious  external  resemblances  to  the  dmlidir,  their  adinlties  are 
deciiledly  with  the  lilenTiioid  forms  rather  than  with  the  latter.  K|)ecie8  largely  of  the  depths  ot  the 
seas;  2  species  in  Culu  dt^nerated  into  blind  cave-fiahes. 

Oenni  2S4.  BBOTVLA  Caviar. 

Body  elongate,  I'oinpreBseil,  ixfvered  with  minute,  suiixith  scales;  eyes  moderate;  mouth  medium, 
with  villiforni  teeth  on  jawa,  vomer,  and  palatines;  lower  jaw  included;  each  jaw  with  3  barbels  on 
each  side.     Drirsal  fin  long  and  low,  the  dorsal  and  anal  joined  to  the  caudal.     Ventral  fin?  close 
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tt^Iher,  very  slender,  each  of  2  raye  ^eparat^  at  Ihe  tip.     Eight  branchiostegaU.     Air-blailder  large, 
wilh  2  hornfi  pPBt^riorly.     One  pyloric  ciepuni.     Vertebrw  lfi+39=5ft.     Tropical. 

BnKiita  Ciivier,  Rtgne  Animal,  2<1  ed..  II,  33.i.  1S29  (inrfmln). 


424.  Brotula  nuwginaliB  Jenkins.     Fig.  225. 

Head  4.9  in  lengtl);  depth  5.76;  eye  4.T5  in  hea<l;  snout  4.25;  interurbital  6.5;  maxillary  2.1;  D. 
121;  A.  100;  C.  11;  1'.  24;  V.  2;  Hi-ales  12-160-32. 

Body  elongate.  r<)mpret»>ed,  rather  deep;  head  elongat*-,  small,  conipreBaed,  attennateii,  itp  depth 
1.5  in  length,  width  2;  u|i|)er  profile  o£  head  »liKl>tly  "mvex  from  snout  to  occiput;  snout  a  trifle  laiver 
than  eye,  conic;  mouth  lar^e,  oblique,  jaws  nearly  eipial,  and  maxillary  njachini!  nearly  lo  [xiHteri'ir 
margin  o(  eye;  upjier  edne  of  maxillary  Hlipping  under  broad  orbital  IxineM,  ili"  distal  expander! 
extremity  about  equal  to  eye;  lips  rather  Ihicb  and  Henhy,  upper  with  4  long  barbels  and  2  small 
ones;  mandible  with  6  rather  long  barl)els;  each  posterior  nostril  with  a  barbel,  and  anterior  with 
short  flap;  t^^th  in  jaws  minute,  in  narrow  bandit;  vomer  ami  palatines  with  bands  of  minute  teeth; 
tongue  thick,  sharply  pointed,  free  in  fnml;  two  posterior  nasal  ajiertures,  the  anterior  with  a  long 
barbel,  the  posterior  circular;  interorhital  space  and  top  of  head  convex ;  gill-opening  large,  isthmus 
narrow  grooved;  giUrahers  short;  compreseeil,  few  ileveloped;  pseudo branch ia'  and  gill-filaments 


Fit.  ■il'i.—HnAalit  margiimlii  Jeiikliis:  from  Ihe  lypc. 

fine,  numerous;  opercle  with  a  sharp  spine  alxive;  dorsal,  anal,  and  caudal  continuous,  the  latter 
rounded:  origin  of  dorsal  about  over  first  i|»arter  of  pectoral,  gradually  sloping  np  in  height;  pectoral 
ehort,  rounded,  2in  head;  ventral  bifid,  compressed,  2.1  in  head,  and  free  jwrlion  of  out«r  ray  equal 
to  remaining  joined  portion;  height  of  dorsal  and  anal  in  middle  alKtuteipial  to  eye;  boil y  covered 
with  small  cycloid  scales,  extending  out  on  Ihe  lins  where  they  are  very  minute;  head  scaleil  except 
on  lips,  mav'ifbry,  throat  and  branchiostegal  membrane:  lateral  line  superior,  running  along  upper 
part  of  side  i-  Ihuw  of  caudal,  tubex  far  apart,  distributed  generally  2  or  3  scales  distant  from  one 
another. 

Color  in  life,  raw  umlwr,  paler  towani  bidly,  head  slightly  darker;  jiectoral  at  Imw  same  a.s  general 
color,  outer  half  lighter;  anal  at  liose  same  color  as  rest  of  boily,  nearly  black  along  outer  portion,  anil 
with  a  narrow  white  edge;  caudal  slightly  darker  than  general  color;  dorsal  same  as  caudal;  eye  blue. 

Color  in  alcohol,  rich  dark  brown,  the  jiigment  easily  slip[>ing  from  scales,  which  when  thus 
exposed  are  white;  vertical  fins  dark  p^y  brown,  becoming  blackish  toward  margin,  which  is  nar- 
rowly whitish;  pectoral  brownish  on  middle  baaal  portion,  outer  part  jtale  brown;  lips  brownish  willi 
blackish  tinge  on  side;  lower  surface  of  head  more  <)r  less  whitish,  especially  along  branch  iostegals. 

ne8cril)ed  from  the  type  (field  No.  033K8)  taken  at  Honolulu.  Other  specimens  were  obtained 
by  the  Albairom. 

BroKda  morjinud*  Jenkins.  Bull.  U.  S.  Fish  <:omni.  1JW  (June  K.  1901|,  JU8,  H)t.  16,  Honolulu  (!)[«■.  Nii,  ««W,  C,  f .  Nal. 
Mus.l;  Jenkins.  Bull.  U.t^.FlfihComm.,  XXli,  1902  (Sepl.  Zi,  IWKIh  MO  {Honolulu.  lype);  Snj'deT,  op.  cil.  (Jan.lf, 
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42B.  Brotula  multicirrata  Vaillant  &  Saovape, 

HeAd  5  in  total  length;  depth  5;  interorbital  equaling  eye;  saout  a  little  longer  than  eye;  maxil- 
lary reaching  line  of  posterior  edge  of  orbil;  teeth  villiform,  unifonn  in  eiw,  jwlatlne  band  whort, 
oval;  opercle  terminated  by  h  rather  strong  spine;  6  barbels  on  mandible,  8  on  the  upper  jaw;  doreal 
inserted  above  middle  of  pectoral;  distance  of  anus  from  head  greater  than  length  of  head;  pectoral 
rounded,  2  in  head;  ventral  fllamentp  bifid  at  the  end,  2  in  head;  erales  rather  large;  lateral  tine  little 
marked. 

Close  to  B.  ini'llibarbal/i.  distinguished  by  the  position  of  the  doi^al  and  the  number  of  barbeli^. 

Known  Irom  the  original  dewription,  and  from  speciniens  collected  by  J.  K.  Townsend  and  now 
in  the  Museum  of  the  Philadelphia  Academy.  Another  specimen  wan  recently  received  by  the  Bureau 
of  Fisheries  from  Mr.  Bemdt  at  Honolulu. 


Ja  mjillUiTrala  Vfltllant  A  Smi 

«a«e,  Bev.  M«,  Z«.l 

1,(3).  Ill,  187B,  !W.  Saodw 

ich  !■ 

Und*:  JonJs 

.S-flt,  Sol-  Hhlla.  1900, 1 

■.l«.pl.  XX.  H)(.3.S.iidwich 

ds  (Type,  Ko 

Phil..). 

Suborder  ANACANTHINI.— The  Jugular  Fishes. 

Vertical  fins  very  long,  deetitule  of  true  spines;  tail  isocercal,  the  posterior  vertebra;  progressively 
smaller;  ventrals  jugular,  without  spines;  hypercoracoid  typically  without  perforation  or  foramen;  no 
pseudobranchite.  The  osteological  cliaracters  of  this  group,  called  by  him  (Indoidea,  are  thus  given 
by  Doctor  Gill: 

"Ji^ulares  with  tlie  orbito-rostral  portion  of  the  cranium  longer  than  tbe  posterior  portion,  the 
cranial  cavity  widely  open  in  front;  the  supraoccipital  well  developed,  horizontal  and  cariniform 
behind,  with  the  exoccipit&ls  contracted  forward  and  overhung  by  the  supraoccipital,  the  exoccipltal 
condyles  distant  and  feebly  developed,  with  the  hypercoracoid  entire,  the  hypocoracoid  with  its 
inferior  process  convergent  toward  the  proscapula,  and  the  fenestra  between  the  hypercorai-oid  and 
hypocoracoid."     (Gill,  Proc.  Ac.  Nat.  Sci.  Phiia.  IMW,  170,) 

A  large  anil  important  group,  chiefly  confined  to  the  cold  depths  of  the  ocean  and  the  northern 
seas.     From  all  other  typical  fishes  tbey  are  separateil  by  the  entire  bypi'rcorai-oid. 

a.  Caudal  fin  present;  tali  not  greatly  elongate:  body  tapertag  or  eonilonn  behind,  with  many  procunent  raudal  r«y» 
above  and  below:  auborbltalB  Ditxlenite. 
b.  Froalal  bone«  normal,  not  liiriDlnga  trlHngulsT  eicavaled  area  abovo;  ritw  normal:  chin  uith  a  barbel  (rarely  obso- 
lete]  Codirf*.  p,  sue 

no.  Caudal  flu  wanting:  tall  very  long,  tapering  behind;  euborbltaln  vi^ry  broad Matroaridr.  p.  Sm 

Family  Cll.     tlADlD^.— The  Codfishes. 

Body  more  or  less  elongate,  the  caudal  region  moderate,  conifonn  behind,  and  with  the  caudal  laya 
procurrent  above  and  below;  vent  submedian;  suborbital  bones  moderate;  scalessmall,  cycloid; mouth 
large,  terminal;  chin  with  a  barl-el,  more  or  less  developed;  gill-openings  very  wide;  gill-membranes 
separated  or  somewhat  united,  commonly  free  from  the  isthmus;  no  spines,  the  fin  rays  all  articulated; 
dorsal  fln  extending  almost  the  length  of  the  back,  forming  1,  2,  or  'A  fins;  anal  fin  long,  singled  or 
divided;  caudal  fin  distinct,  or  confluent  with  the  dorsal  and  anal;  ventral  fins  jugular,  hut  attached  to 
the  pubic  bone,  each  of  1  to  8  branched  rays;  gills  4,  a  slit  l>ehind  the  fourth;  no  pt^udo branchiae; 
edge  of  preopercle  iu<ually  covered  by  akin  of  head;  pyloric  cii^ca  usually  numerous,  but  sometiinee  few 
or  none;  air-bladder  generally  well  developeil.  Genera  about  25,  si>ecies  about  140;  an  important 
family,  many  of  its  members  being  highly  valued  as  food;  inhabiting  chiefly  the  northern  seas,  some- 
times venturing  into  the  oceanic  abysses.     One  genus  [iMa)  is  confined  to  the  fresh  waters. 


a.  p.J«8 


Oanni  2S6.  AirmiORA  OttDthn. 

This  group  differa  from  Lepidion  in  the  form  of  the  snout,  the  backward  position  of  the  vent,  the 
imperfect  division  of  the  anal,  in  which  latter  respect  it  approaches  Mora.  In  I^idion  the  suotit  is 
eubconical,  obtueely  roundei);  in  Antirrurm  it  forms  a  flat,  triangular  lamina,  sharply  keeled  at  the 
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Hides,  resemblint;  the  snout  of  Miicrtiarut.  Bodv  etongaW  tompresseii,  tapering  into  a  slender  tail; 
scalra  very  small;  head  entirely  scaly,  even  to  the  gill  nieinhranes;  snout  depressed,  thin  and  flat, 
projecting  beyond  the  mouth;  mouth  rather  large  ihia  with  a  barbel;  jaws  with  bands  of  villifonn 
teeth;  a  small  roundish  pati^h  of  teeth  on  vomer  nont  on  palatines;  dorsal  tins  2,  the  tirst  short,  ila 
anterior  ray  produced  into  a  long  filament  anal  6n  deeply  nul4;heil,  almost  separated  into  2  tins; 
ventral  fins  with  6  rays,  1  of  them  lilamentou-<  laudal  Irunciile:  branchioetegals  7.  Deep-water flahea. 
The  single  Hawaiian  specien  ie  fully  desinbed  in  Section  U. 

^nljrnanitiiinther.  Ann.  VLag.  Sat.  HLel,  1876,  2  Irmtntta). 

Oenni  SS8.  LSMOHEIU  OIlDthar. 

BOily  lit  moderate  length,  covered  with  small  scales;  Hns  naked;  a  separate  i;audal;  2  duraul  tins 
and  1  anal,  the  anterior  dorsal  composed  of  5  rays;  ventrals  reduced  to  a  single  long  ray,  bifid  at  ita 
end;  "bands  of  villifonn  teeth  in  jaws;  a  small  group  of  vomerine  teeth,  none  on  the  palatine  bones; 
chin  with  a  barbel;  branchioslegals  7.     Deep  sea. 

The  single  Hawaiian  species  is  fully  described  in  Section  11. 
Litmonema  Oiinlhet,  C«l.  Ftsli.  Bril.  Mus.,  JV,  S56,  1B82  tsarrrUtii. 

Family  cm.  MACROUKID^. -The  Grenadiers. 

Body  elongate,  tapering  into  a  very  long  compressed  tail,  which  ends  in  a  point;  scales  moderate, 
usually  keeled  or  spinous,  sometimes  smooth;  suborbital  bones  enlarged,  sometimes  cavernous;  teeth 
villifonn  or  cardiform,  in  band?,  on  the  jaws  only;  tip  of  lower  jaw  with  a  barbel;  premaxillary 
protractile;  dorsal  fins  2,  the  flret  short  and  high,  of  stiff,  spliie-like  branched  rays;  the  second  dorsal 
very  long,  usually  of  very  low  feeble  rays,  continued  to  the  end  of  the  tail;  anal  fin  similar  to  the 
second  doraal,  hut  usually  much  higher;  no  caudal  fin;  ventrals  small,  subjugular,  earh  of  about  8 
rays;  branch ioslegals  6  or  7;  lateral  line  present;  gills  3i  or  4,  a  slit  behind  the  fourth;  gillrakers 
small;  gill-membranes  free  or  narrowly  united  to  the  isthmus,  usually  more  or  less  connected; 
piieudobranthiie  wanting  or  rudimentary;  pyloric  cccca  numerous;  air-bladder  present.  Genera  18; 
species  about  50,  chiefly  of  the  northern  seas,  all  in  deep  water;  differing  from  the  cod-fishes  chiefly 
in  the  elongate  and  degenerate  condition  of  the  |>osterior  part  of  the  t>ody.  Doctor  Gill  succinctly 
defines  the  group  as  "  Gadoidea  with  an  elongated  tail  tapering  bairkward  and  destitute  of  a  caudal 
fin,  postpectoral  anus,  enlarge<l  suborbital  bones,  inferior  mouth,  subbrachlal  ventrals,  a  distinct 
anterior  dorsal,  and  a  long  second  dorsal  and  anal  converging  on  end  of  tail." 

A  family  of  dee[>-water  fishes,  descriptions  of  the  several  Hawaiian  species  of  which  will  be  found 
in  Section  II. 

Suborder  HETEROSOM ATA.— The  Flat-fishes. 

"Cranium  posteriorly  normal;  anteriorly  with  twisted  vertex,  to  allow  2  orbits  on  the  same  side, 
or  I  vertical  and  1  lateral;  basis  cranii  not  i)uite  simple.  Dorsal  fin  long,  of  jointed  rays;  superior 
pharyngeals  4,  the  third  longest,  much  extended  forward,  the  inferior  separate."  (Cope.)  This 
Bul>onler  includes  the  two  familie«  HfuririKi-tidit  and  Soleida:  Its  nearest  relationship  is  probably 
with  the  Ondiilse,  although  the  developeil  pseudo  branch  lie  and  the  thoracic  ventral  fins  indicate  an 
early  diSerentation  from  the  anacanthine  fishes.  In  the  very  young  fishes  the  2  sides  of  the  body 
are  alike  and  the  eyes  are  1  on  each  side,  with  normal  cranium. 

Family  CIV.  PLEURONECTID^.— The  Flounders. 

Body  strongly  compreijae<t,  oval  or  elliptiital  in  outline;  heail  un^iymmetrical,  the  cranium  twisted, 
both  eyes  being  on  the  one  side  of  the  body,  which  is  horizontal  in  life,  the  eyed  side  being  uppermost 
and  colored,  the  blind  side  lowermost  and  usually  plain.  In  the  very  young  fish  the  bones  of  the 
head  are  symmetrical,  1  eye  on  each  side,  and  the  body  is  vertical  in  the  water.  In  most  species  the 
cranium  becomes  twisted,  bringing  the  upper  eye  over  with  It.  Kyes  large,  well  separated.  Mouth 
snuill  or  laige,  the  dentition  various,  the  teeth  always  pre»;nt;  premaxillaries  protractile;  no  supple- 
mental maxillary  bone;  pseudobranchiie  present.     Gills  4,  a  slit  behind  the  fourth;  lowr  pharyngeals 
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separate;  no  air-bladder;  preojH;rrle  wilh  ittt  margin  iwiially  liiatinrt,  nfii  wholly  ailnate  or  hitltleii  by 
the  skin  <il  thi'  hwi.1;  vunt  mit  far  U'himl  heail,  the  vi(4('»Ta  <u>nfineil  tii  the  anterior  part  of  the  IxmIv. 
Hcftln*  variouH,  rarely  alwfiit,  iiHually  Bnmll.  lAtersI  line  usually  preuent,  extentlintc  on  the  tauilal 
fin,  M>metimer<  iJu]>liisteil  or  wautinf;.  Ikinial  fln  Ioiir.  (-ontintiuiis,  of  Hoft  rayH  only,  beKinnintf  on  the 
head;  anal  piinilar.  Hhnrter;  isndal  variouH,  sometimes  coaletv-enl  with  dorsal  and  anal;  iiectiiruli' 
inHerteil  rather  lii);Ii,  rarely  wanlitiit;  ventraln  under  the  ini-toraiB,  usually  of  neveral  soft  raye,  one  of 
them  wimeti men  want in(t,  FiMlieHmiiHtlyramiverous,  inhahitinjtHandy  IwttouiKinaliseus,  wime  upeflies 
asi^endinK  riverH.     Many  of  them  are  im)K>rtant  food  fiphe^.     tlenera  alKiut  -Vi;  e)iei-itv  nmrly  500. 

a.  Mandlbuliir  meDibraiini  ItinnliiK  a  fnilar  poiirh P- !•  ranirUhy.  P  ^10 

aa.  Mandibular  mciubniini  iiot  fiirmtnR  a  Kular  ixiiii'h. 
b.  Si'al(w>mial1.  SOtolW. 

r.  sfmlesalniull-Ki:  muxmarj' murp  lliiin  niic-hall  hi.-ul i%iuniiu,piirtla,  ii.  Sll 

K.  Hral>'H  «0  W  lUD;  tamilUiry  abiiiit  cine-thinl  \fag\\\  cil  hitid. 

rf.  T*elh  In  eafh  Jaw  III  n«rT.iw  vllli(<>nn  baiiclh;  i.rlKin  cif  il..r>iul  over  middle  of  eye Affi(-,p«<M,  p.  512 

d.l.  Ti.-eth  in  jhwh  mil  In  >llllf<irni  Ixinda:  iiriKln  "l  AoneX  not  •v\rt  middle  i>f  eye. 
t.  Inienirblwl  bn-adand  I'lmcBve;  durwIW;  A.  (W:  I'xiidHl  ronvex. PUOophryt,  p.  bli 


OMiot  21T.  TELBCAinCHTHTS  OUbart  *  Cramer. 

Eyes  and  color  on  the  left  side;  mouth  nyt)imetrioal,  <il  enormous  extent,  gape  ahout  as  long  ae 
head;  mandible  extending  anteriorly  far  l)eyond  lip  of  t<nont,  the  projet'tlnK  portion  derurved  and 
faltifomi,  the  rami  very  Kleiider  and  flexible,  each  n>tating  inward,  so  that  the  teeth  of  the  2  rami 
meet  and  interUH'k  in  the  eloped  niouth,  ini'tead  of  bein);  opposed  to  those  of  the  u))per  jaw;  mandi- 
bular membranea  volunilnoua,  forming  a  veritable  ^i\&t  poiu'b  and  permitting  wiiie  divarication  of 
the  mandiliular  rami,  which  uan  be  also  elosely  ap|K>se(l  for  their  entire  length.  The  posterior  angle 
forms  a  slemler  priH-eas,  projei'ting  l)eyond  the  mandibular  articulation  and  extending  t)ehind  the 
posterior  margin  of  the  operclc;  premaxillary,  maxillary,  and  palatoptcrj-goiil  formed  of  :l  very  slender 
bony  nnls,  parallel  and  <'losely  juxta|xi8e<l  for  the  greater  j>art  of  their  length;  branchiuctegals  '; 
f^Ilrakera  al)sent;  preopercular  maiyiu  free;  dontal  and  anal  liiis  very  long,  the  fonner  comineneiiig 
on  the  snout;  caudal  peduncle  extremely  short,  a  low  tin-fold  joining  dorsal  and  anal  wilh  nidimeniar)- 
caudal  rays;  caudal  lanceolate;  ventrals  u nay m metrical,  the  left  slightly  more  anteriorly  placed, 
inserted  on  the  ridge  of  the  aMomen,  \tg  membrane  leodihg  to  hatm  of  first  anal  ray;  vent  displaced 
well  to  the  right  side  of  the  ridge  slightly  in  advance  of  front  uf  anal,  a  nmall  papilla  (genital  papilhk?) 
occupying  a  correitponding  position  to  the  left  uf  the  ridge;  u'ales  excessively  fine;  lateral  line  single, 
conspicuous,  continued  on  to  the  cauilal  Hn;  with  a  short,  low  anterior  areh. 

Pel(f«nii-hlhy»  Gllben  &  Cramer,  Prw.  I'.  S.  Nal.  Uiw..  XIX.  ISUT  (Feb.  h).  VU  ierumnam. 

428.  Felecanichthya  crumenalia  Gilltert  &  Cramer.    Fig.  236. 

Head  (horizontal  length)  4.3  to  4.5  (5.S.')  in  smallest  specimen);  depth  3.5  tu  3.6  (4  in  smallest); 
D.  121;  A.  88;  P.  i:(  or  14;  V.  of  l>oth  sides  wilh  6  rays;  about  2;W  to  240  pores  in  the  c-onr»-  of  the 
lateral  line. 

Body  slender,  excessively  compresstd,  tapering  slowly  and  uniformly  towani  tail,  the  2  outlines 
very  weakly  archol  for  the  greater  iiart  of  their  extent.  Anterior  outline  of  head  strongly  decur»'ed, 
the  physiognomy  reMembling  that  of  GliiplocfphfiiHt.  BaHes  of  dorsal  and  anal  tins  wide,  transhuvnt, 
sharply  marked  off  from  rest  of  body,  eonstituliug  together  half  the  greatest  depth  of  l»dy.  Alxlouien 
very  short. 

Head  very  obliquely  placet),  the  eyes  closly  approximated  near  the  upper  anterior  profile,  the 
cheeks  narrow,  <)bli(iue,  upper  limb  of  preopercle  nearly  horiaontal,  lower  limb  nearly  vertical; 
mandible  extending  beyond  premaxillaries  for  over  one-fourth  ita  length;  rami  ao  articulated  as  to 
permit  a  slight  inward  and  outward  rotation  on  their  long  axes,  in  addition  to.other  movements;  gular 
membrane  lai^fe  and  loose,  falling  into  folds  when  the  jaws  are  closed;  the  entire  mechanism  of  the 
lower  jaw  seems  adapted  to  seizing  food  between  the  rami,  and  forcing  it  down  between  aixl  below 
them.     Teeth  in  both  jaws  in  a  somewhat  uneven  single  series,  those  in  mandible  largest,  smaller  teeth 


,GoogIe 


MSHES    OF    HAWAIIAN    ISLANDS. 


irregularl}'  alternating  with   tin-  lar^ir  m»*   in  lioth  jawp. 
I«late  smooth.     Anterior  noalrii  with  anoverardiiri){  (lap or s 

Eyea  elliptlfftl,   nearly  i-ven,  luni;  axia  of  lower  cyv  vei 
orbit  -1.75  in  heail;  ^nont  nhiirt,   live-xevpnths  diain- 
eUr  at  upper  eye.    Inten>r1)ilai  spai-e  narrow,  grooveil, 
the  wiiltli  one-fifth  diameter  of  upper  eye. 

Dormi  Hn  l>eginning  aixive  antt-rior  nostril,  the 
fintt  few  rays  slightly  iliiiplaeeil  toward  the  blind 
Mile;  pectoral  narrow,  pointed,  about  1.75  in  length 
of  head,  Ihat  of  blind  side  apparently  Mhorter;  eaudal 
lanceolate  in  a  young  imlividiial  (mulilated  in  adult), 
the  middle  rays  1.25  in  head. 

■Taws,  snout,  and  int«nirbiljil  gjytuv  nakeil;  head 
and  body  elwewhere  coven^l  with  minute  eyi-loid 
scales:  lateral  line  nearly  axial,  itx  anterior  an^h  low, 
alxive  theheaii,  the  posterior  downward  l'ur^■e  ahmpt, 
almve  bape  of  pectoral;  lenfrfh  of  arch  nearly  eijnal  to 
half  depth  of  biHl y.  ? 

Color  in  alcohol,  head  and  l>ody  light  brown,  the  j; 
oullines  of  the  scales  dusky,  the  wide  liases  of  dorsal  -| 
and  anal  fins  seniitransliU'ent;  aNlomen  in  the  adult  ^ 
with  narrow  vertical  RtripeM  o!  blue-blai-k,  alternating  f 
with  wider  muscular  bands  which  are  of  the  ground-  2. 
color;  head  and  anterior  median  jiortion  of  Inink  % 
with  faint  darker  brown  spots  aliont  one-third  size  ^ 
of  pupil.  In  addition  to  these,  the  median  part  of  3 
body  is  marked  with  about  45  larger  round  spots,  3 
darker  than  the  others,  hut  still  taint  and  ill-dellneil.  |: 
Tliese  are  nearly  as  large  as  eye,  and  are  arranged  on  2 
anterior  part  of  trunk  in  7  lengthwise  seriw,  all  but :{  g" 
of  which  gradually  ciisappi'ar  on  tail.  The  larger  r 
spols  are  much  more  diiitinct  in  the  yonng  than  in  c 
Rilulls.  Mouth  and  gill-i-Avity  while;  peritoneum  | 
black;  fins  dusky.  Taken  in  deep  water  aliout  the  .^ 
Hawaiian  Islands  at  deiitb-  ot  "W  to  344  fathom-  5 

Foun  1  onl>         the  Pa  1  lo  (  ha     el  an  I    ts  aj         S 
preaches    and    n  the  south     1      -o  I  nuat  on   of  the      ^ 
Kaiwi   Chann  1     where     t      as        ginall        1  ta  ne<t       ^ 
Three  sjiei  n  e  s      t     10    n  I  ew   long    t  o      stat  on'*     ? 
3472  and   i4  6    w   re     Ha  ned   I  y   the     tlhat  uis    n 
Decembe      IS91    nl   le     ngageil    ns      e      g  a    alle 
route  between  California  and   Honolulu.     Other  ex- 
amples were  c<illei-t«i  by  the  AllKilroiu  in  lltoa. 
AJmiRicArAjfi  cruiHf 


l*ost*-rior  third  of  each  jaw  toothleesi 
lort  tulie;  ]B]sterior  niwtril  without  tube. 
y  oliliijUe.     Oblique  iliameter  o(  upper 


347»  or  J4J6.  n 


7  (Feb.  6),  - 


3.  pl.  : 


Omiiu  us.  CHA8CAK0?SXTTA  Aleook. 

Moulh  very  wide,  the  maxillary  being  niore  than 
half  the  length  of  the  head;  jaws  and  teeth  equally 
developed  on  both  sides,  each  jaw  being  armed  with  a 
single  row  of  long,  slender,  deprettsible  teetli;  eyes  oti 
snout,  its  rays,  and  those  of  the  anal,  being  simple, 
hrauous,  hardly  imbricate;  lateral  line  with  a  strong 


left  side; 
slender,  i 


dorsal   fin  commencing  near  tip  of 

nd   ecaleless;   scales   niiuute,  mem- 
e  the  pectoral;  gitl'Openings  wide. 
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the  gill-ineiiibnines  iiiiiltd  to  the  iathmue  in  front;  )[ill-rakeiB  none.     One  HawailBD  species,  described 
inBeotion  II. 

Vliateanoiifella  Ak'urk.  Jiiurii.  AxlHtlr  S<k'.,  Hvngal.  LXIII,  I't.  II.  No.  •!.  ISM,  }'^  {lugubn»l 

Oenni  SS0.  FIECIL0P8ETTA  Ottnther. 

Mouth  rather  narrow,  the  lt;iigth  of  the  maxillary  bein);  one-third  of  that  of  the  head,  each  jaw 
with  a  narrow  baad  nf  villifomi  teeth;  vonierine  and  palatine  teeth  n^ne;  the  dorsal  fin  commences 
above   middle  of  eye;   scales   very   email;   gill -membranes   imileil   below   the   throat.      The  single 
Hawaiian  apecien  of  thix  genus  ia  fully  described  by  Doctor  Gilbert,  in  Section  II. 
Pacilopiflla  (JUnlhcr.  Ziiil,  Chslleiiger  Repl..  Sliote  Fishw.  I,  Parts  1-VI,  19,  INHO  {colurala). 

0«nQi  860.  PLAT0PHBT8  Bvainion. 

Eyes  and  color  on  left  side;  body  ovate,  vtrongly  conipresHed ;  mouth  of  the  large  type,  but  com- 
paratively small;  the  maxillary  ..13  or  lesH  of  length  of  head;  teeth  small,  subequal,  in  1  or  2  Feries: 
no  teelh  on  vomer  or  palatines;  inlerorbital  spare  broa<l  and  concave,  broadest  in  adult  males;  gill- 
rakers  moderate;  dorsal  fin  beginning  in  front  of  eye,  all  its  rays  simple;  ventral  of  colored  side  on 
ridge  of  abdomen;  caucial  convex  behind;  pectoral  of  left  side  usually  with  !  or  more  filamentous 
rays,  longest  in  the  male;  scales  very  small,  ctenoid,  adherent;  lateral  linewith  a  strong  arch  in  front. 
Coloration  usually  variegated. 

The  sexual  differences  are  greater  than  usual  among  flounders,  and  the  different  sexes  have  often 
been  taken  for  different  species.  As  a  rule,  in  the  males  the  pei'toral  tin  on  the  left  side  is  nmch  pro- 
longed, the  interorbital  area  is  much  widened  and  very  concave,  and  there  are  some  tubercles  abont 
the  snout  and  lowereye.  The  young  fisheii,  as  is  usually  the  case,  resemble  the  adult  females.  Lately 
Doctor  Emery  has  shown  that  the  larval  flounder,  known  as  PthrUi  herkeli,  is  in  all  probability  the 
young  of  PteiiToneetft  poflti*.  The  generic  name  Corcoht*,  based  on  forma  slightly  more  mature  than 
those  called  Peloria,  probably  belongs  here  also.  We  have  seen  no  larval  forms  so  young  as  those 
which  have  been  described  aa  Pelorii  heckeli,  but  we  have  examined  small  transparent  flounders,  one 
with  the  eye»  i|uile  symmetrical,  taken  in  the  <iulf  Stream,  and  another  with  the  eyes  on  the  left 
side,  taken  at  Key  West,  which  may  be  larvee  ol  PtaUtphryt  iicellatug.  The  figures  publisheil  by  Emery 
seem  to  make  it  almost  certain  thai  the  corresponding  European  forms  belong  to  P.  ptuJuf,  although 
some  doubt  as  to  this  is  expressed  by  Facciola.  The  species  of  Platophri/t  are  widely  distribute<i 
through  the  warm  seas,  no  tropii'al  waters  being  wholly  without  them.  All  are  extremely  closely- 
related  and  can  be  distinguished  with  dilliculty.  On  the  other  hand,  the  variations  due  to  differences 
of  age  and  sex  are  greater  than  in  any  other  of  the  Hawaiian  genera. 
Salea  RaBnesque.  lodlce  d'llttoloKlsSifiliaru,  62. 1810lrfto«i6oid*l.-  nol  of  Queniwl,  1806. 
Plalophryt  gwaiiiHiD,  Nal.  Hint.  Clam'ii  Fl^'hes,  II.  302. 1H39  (iivUafuO. 
I^loria  Coeco.  Int-jmo  ad  Alcimt  Pes'l  del  mar  dl  Messina.  Gtoni.  del  Gabtn.,  18+1.  Sl-SO,  Lsllre  dl  Mu*«tnit  (hrckfli.  a 

larval  lormoi  P.  p»da«i;  noifvlor««of  MonlCori.  1X08. 
1  CoKolui  RonajMne  In  Cocco,  Alcunl  Peml  MeieiriB.  21. 1H44  ta«waett»:  larval  form,  prolubl;  o[  P.pad<u.vrHh  the  right 

eye  In  iranvlt  lo  Ihe  lell  sidt). 
Bolhui  Bonapane.  Catologo  Melodicn  l^rel  Europel,  i».  18^fi  (pocJnel;  not  of  Kallneto)iie. 
R/iomboiilifhlh'iA  Bleeker,  Art.  Sor.  Sri.  Indo-Nederl.  Menad.  and  Makassar.  T,  ie£e.  6T  (murlailer) 
Ptaiat^i-S'  Bleeker.  Vcrel.  Kciii.  AH.  Wclen.,  Xlll.  IS&i,  4M  (^lOEJiaHit), 


437.    Platophrys  pantherinus  (Ruppell).     " Pakn;"  "Viui." 

Head  ^.ti  in  length;  depth  2;  eye  'i.^  in  head;  snout  4;  interorbital  ft.4;  maxillary  3.2;  l>.  Vi;  k. 
tj9;  P.  I,  «;  V.  6;  scales  ai-88-30. 

Body  elongate,  very  deep  and  compressed,  ellipsoid;  head  a  little  deeper  than  long,  orbicular,  the 
upper  profile  evenly  convex;  snout  obtuse;  jawsslightly  produced;  mouth  curved,  obh(|ue;  Mpsralher 
broad,  fleshy;  maxillary  reaching  below  anterior  portion  of  eye.  but  not  to  pupil,  its  distal  expanded 
extremity  2  in  eye;  teeth  in  jaws  minute,  forming  rather  broad  bands;  eyes  well  separated,  lower  ante- 
rior, its  posterior  margin  midway  in  length  of  head,  upper  nearly  half  an  eye  diameter  posterior;  mar- 
gin of  preopercle  obtuse,  and,  like  that  of  gill-opening,  undulate;  nostrils  close  ti:^ther  in  front  of 
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iiplier  rim  nf  orbit,  tuirh  with  n  ehort  fleshy  tube;  eeverat  hony  elevHtionii  in  front  and  above  lower 
nye;  iaterorbital  spaiie  disip,  comave;  from  the  jiostcrior  portion  of  each  eye  are  2  fleshy  filaments; 
l^ill-upcnin;;  lanje,  gillrakers  Buiall;  scalea  povcrlng  hea<l  exrept  on  lips,  about  eyes  anil  part  of  ir.ler- 
orpita)  H|iace;  ainall  acalen  ext«;n<linff  u[>on  greater  portion  of  doraal  and  anal  and  caudal  rays;  pe<-toral 
anil  ventral  without  scales,  lateral  line  atroni^ty  arched  for  a  short  distance  in  front,  then  atraiKht  to 
luse  of  candal;  extreniitieH  of  most  all  dorsal  rays  fri'i',  those  anteriorly  on  hea<l  free  for  great^^r  ]iart 
of  their  length;  doraal  bt^'inning  well  forward  on  Knout,  first  ray  3.2  in  head,  seconil  1.!),  third  l.(t, 
fonrtli  2,  Hixtieth  2.5;  anal  somewhat  similar  to  dorsal,  only  anterior  rayn  with  their  extrenillies  short, 
first  4  in  head,  fortieth  2.<i;  candal  elongate,  middle  rays  jminted,  I.<t;  pectoral  very  long,  the  upper 
rays  produced  beyond  the  caudal  lor  a  distance  e<iual  t<>  <lopth  of  caudal  peduncle;  membranes  of  pec- 
toral extending  only  for  a  short  distance;  ventrals  clo^  tofietfaer,  left  larjrer,  ita  hoK  l.R  in  head,  flrst 
lay  3,  second  2.6,  thiril  2.1,  fourth  1.25;  right  ventral  with  base  ft.  first  ray  3.7,  fifth  2.«;  right  pec- 
toral 1.7;  caudal  peduncle  rather  deep,  conipreseed,  2.8.  Descrilted  f roni  an  example  (No.  05803)  from 
Honolulu. 

In  life  (No,  03257)  was  sand  color,  the  ocelli  light  grayish  lirown,  bluish  gray,  and  some  witli 
blackish  edgings;  fins  similar.  Color,  when  fresh,  of  examples  from  Hilo,  centers  of  large  ocelli  clear 
deep  yellow;  some  other  spots  and  marks  of  yellow,  besides  grayish,  bluish,  brown  and  blackish;  4 
yellow  spots  above  and  4  below  lateral  line  in  series;  then  (inters  of  ocelli  alKive  noted. 

Color  in  alcohol,  grayish  brown  on  the  left  side,  witli  numerous  jiale  blue  rings  of  sjHits  bordcre<l 
with  duaky;  a  large  dusky  blotch  at  be^nning  of  strai-iht  ]>i>rliou  of  lateral  line  and  another  nlioui 
midway  in  the  latter;  everywhere  small  indistinctly  defined  whitish  siHits;  dorsal  pale  gray  with  12 
large  brownish  spots  formed  on  liases  of  rays,  rest  of  fin  speckled  with  brownish  and  whitish;  anal 
similar  to  doraal  with  R  large  brownish  spots  formed  on  liases  of  rays;  caudal  speckled  with  whitish 
anil  brown,  base  with  |iale  blue  spiiL";  [lectoral  rayH  jiale  gray  with  brownish  cross-line^',  membrane 
black  with  wliite  reticulating  lines;  ventral  grayish  with  brown  and  whitish  spots;  right  side  yellowish 
white,  scaleeon  side  of  head  with  brown  dots. 

Young  examples  have  short  pectorals  and  arc  deeper.  The  variation  in  scries  is  as  low  as  liT  in  a 
lateral  series  in  one  small  example;  others  are  found  with  7''>  or  KO.  This  species  is  common  aniong 
the  Hawaiian  Islands.  The  collection  contains  .19  examples  from  Honolulu  and  20  from  (lilo,  ranging 
in  length  from  l.ft  to  7.75  inches.  Specimens  were  obtiiine<l  by  Doctor  Jenkins  in  IftSk*  and  by  the 
A  ll-alroiw  in  IS02. 

R&imbHipanfAm'niMRilppcIl,  AMakRoIs.  Nordl.  At..  FiKcHe..  121.  pL«,  He.  1,  ItUH.  Red  Sen;  Ktrectx.  Bull.  U.  S.  N'al.MiK., 

No.  ?,  57, 1(177  (Honolulu  Harbor). 
fn«rt- marpftioBfMnram  VBleiiPtcnned,  Voy,  Vemu',  34J.  pi.  B.  HtW.  Maiqucua  Iilanda. 
KHimihtis  lumnlniiitu  Dlccki-r,  Vcrh.  Biit.  Uen.,  XXIV,  IX'i.  H,  Sumatra. 
KkambmilickthDe  jiaBllirriniit.  GanUtet.  Cnt..  IV.  436. 1M2  (Mniirlltu'i:  MiiiiHftXH'ar;  AmboyiiH:  FIJI  Ids.):  Strwto,  Bull,  C.K. 

N«t.Mu(i..  Nn.  7.  S7.1H77  (Honolulu);  onmher.Bi^p,  Shore  Pish.,  rliallpnpT.Zool.,  I.  PhM  VI.  61,  IJiSO  iHonoliilui. 
notopirpijiantA'WNiH.Ktdnilachiicr,  Denks.  Ak.  Wlw.  Wlcn.  LXX,  IWIi.  MK  Honolulu);  Jenklnii.  Bull.  U.S.  PInli  Cumm.. 

XXII,  19(n  (Srpl.'A  IMS).  .'iIO  (Hnnnlulu). 
RAomftMparriBuiHmBennctl,  Troc.ofthc  Commillci!  Zool,  Siip.  Loiidon,  1,  1S.'»-1.  16R,  Haurltiua. 
natophryimancia.  Ionian  liSnjaer,  rroe.  U.S.NbI.  Mua.,  XXVII.  lOM,  Mfi  (Honr>lulii|. 

488.    Flatopbrys  uuuicue  (Broussonet), 

Head  3.28  (4.25)  in  length;  depth  2  (2.26);  D.  ilH;  A.  7R;  scales  alwut  Wi;  Br.  6. 

Boily  elliptical,  the  profile  continuous  witli  the  dorsal  curve,  the  snout  projecting,  and  the  nasal 
lionts  fonning  a  prominent  knob;  ventral  outline  n  regular  and  gentle  curve  from  gill-opening  to  cau- 
<lal  peduncle;  lower  jaws  proiluceil  U'yond  upper,  a  |ioint>-d  knob  lielow  and  liehind  symphysis. 
Head  not  much  higher  than  long;  mouth  mo«lerately  id>li<)ue,  small  for  a  large-mouthed  species,  the 
maxillary  reaching  little  beyonil  anterior  rim  o(  eye,  2.(W  In  lieail;  pointed  teeth  in  2  series  in  each 
jaw,  those  of  the  inner  and  laiv:er  series  liecoming  somewhat  smaller  posteriorly,  the  teeth  on  maxil- 
lary not  extending  as  farlmck  on  thebbnd  side;  the  outer  series  of  few  small  teeth;  eyes  small,  the 
lower  orbit  7  In  head,  the  upper  one  slightly  nuialler;  lower  orbit  wholly  in  advance  of  upper,  the 
contave  interorbital  apace  2.8;t  in  head;  orbital  rim  a  sharp  ridge  without  distinct  knobs.  Nostrils 
apparently  wanting;  cheeks  ami  ii[>ercl<'s  more  or  less  scaly;  gillrakers  rather  long,  the  length  of  long- 
est 2  in  upper  orbit;  10  on  lower  part  of  arch,  none  above.    Scales  cycloid,  not  deciduous,  similar  oti 

F.  r.  B.  l9oa-33 
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both  siiiee,  bnt  witlioiit  apcPHsorJ'  scalea  on  tlie  blind  side.  Dorsa)  fin  beginning  on  tlie  anoul,  the  first 
ray  on  the  hliml  side,  alioiit  an  \<h\k  hh  Huperior  orbit,  the  rayH  grajlually  increacitip  in  height  to  the 
posterior  thirl  of  the  Hn,  where  !hey  are  2.66  in  head,  thence  rapidly  decreasinii;  to  end  of  fin;  anal 
nniilar,  its  highest  raya  not  oppieit^  the  lii^heat  i>art  of  dorsal,  bnt  a  little  farther  back;  pectoral  of 
eye<l  side  falcate,  the  »^-ond  ray  one-fourth  lontier  than  head,  prodnced  into  a  filament;  pectoral  of 
blinil  side  l.iVi  in  head;  ventrais  mo<lerate,  when  depresse<1  reaching  past  front  of  anal;  caudal  bluntly 
pointcil,  1.8  in  head. 

Coloration  In  spirits,  everywhere  mottled  with  gray  and  brown;  the  fins  {except  pectoral  on  blind 
Bide)  iiiarkeil  with  same  colors,  but  the  spots  more  nearly  round  and  le«8  complicated;  on  the  colored 
aide  there  is  a  large,  irregular  blackish  blotch  Ix'hind  pectoral,  a  round  black  spot  on  the  lateral  line 
halfway  In-tween  head  and  cauds.!  fin;  about  12  blackish  spot^  at  r^ular  intervals  on  dorsal  fin,  6  or 
7  similar  ones  on  anal;  the  ventral  on  theeyed  sidemarkeil  like  the  aual;  thecolorsandspotnextt-nding 
over  on  the  blind  side  i)n  the  nasal  bones,  premaxillary,  chin,  and  interopercle.  The  skinny  flap  in 
the  mouth  l>etw»vn  the  teetli  and  vomer  is  also  P|)otted.    I.ength  Ifi  inches 

This  S|)ccies  is  common  in  the  South  Seas  and  haa  I)een  recordeii  from  Johnaton  Island,  Itresein- 
blea  /'.  pnjilherimm,  but  is  more  vHrieffatiil,  has  a  lancer  numlM-r  of  anal  ravs  (about  XO)  and  the  arch 
of  the  lateral  line  ia  different.  The  figures  of  /',  paiv  and  /'.  patUkerhaa  in  BleekeHa  Atlas  shoM'  the 
2  Biieciea  well. 

IHeiiTonirlri  manna  Brouismift,  tchthyol.,  c,  ilu«h.,  pis. 
IKal-i^nii  mani-ui.  Smith  A  SvhId  l>n>c.  V.  S.  Nat.  Miw.. 
ShombuMpam  RlFcker,  Kokrw,  III.  177,  Cocoi  UtBDd. 
KAomfcoJiJu-Attiwpom,  GOntlicr,  CaL,  IV.  <a'i.  IWH  (rhtiw:  AiicHyum). 

a«nni  861.  AHTIUITUAaiTB  OOnthar. 

Mouth  witle,  or  rather  wide;  maxillary  more  than  one-third  length  of  head;  teeth  conical,  unequal, 
in  a  single  aeriee  in  iMtth  jawa;  no  vomerine  and  palatine  t«eth ;  origin  of  dorsal  on  snout;  scales  of 
moderate  si^e,  smooth,  deciiluoua;  lateral  line  strongly  curved  above  pectoral;  eyia  on  left  side;  gill- 
membranes  broadly  united  Ix'low  throat;  gillrakeni  short  and  lancolate.  The  single  Hawaiian  species 
of  this  genus  is  fully  descril)ed  in  Section  II. 
AnlMlhorat  OOnihei,  Zoc,},  ChflUeniter  Rept..  I,  Parts  t-VI,  Shore  Ftahe*.  17,  IKSO  (poij/ipUm). 

Obbdi  Set.  SirOTPKOBOFOir  Otlnth«r. 

This  genus  is  allie<l  to  PMophri/n,  differing  in  the  large  adherent  scales  and  the  narrow  interorbital 
s|iace.     (iillrakers  few  and  short. 


439.  EnpTproaopon  bBwaiienBia  Jordan  &  Erermann.     Fig.  227. 

Head 3.8in length;  depthl.75;  eye.'i.25in  head;  snout 4.2S;  int«rorbital 6.3;  maxillary 2.8;  D.79; 
A.  56;  P.  I,  10;  V.  i,  5;  si'aks  14-46-15. 

Body  elongate,  deep,  rather  ovoid,  greatest  depth  about  end  of  pectoral;  head  very  deep,  its  length 
0.7  in  depth;  upper  profile  very  convex  in  front,  ateep;  snout  short,  obtuse;  jaws  email,  produced  a 
httle,  the  mandible  slightly  projecting;  lips  rather  thin;  mouth  curved  a  little,  very  oblique,  the  small 
maxillary  reaching  a  little  lieyond  front  margin  of  eye;  teeth  in  jaws  very  small,  aharp-pointed;  eyes 
well  separated,  lower  anterior  placed  in  first  third  of  head,  the  upper  al>oitt  two-flfths  an  eye  diameter 
posterior;  nostrils  close  tc^ther,  with  elevated  rims;  interorbital  sjiare  a  little  more  than  halt  an  ej'e 
diameter  in  wiilth,  deeply  concave;  gill-opening  small;  gillrakers  rather  short;  scales  large,  finely 
ctenoid,  very  small  on  rays  of  vertical  fins;  lateral  line  strongly  archeil  at  first  for  first  two-nintha  its 
length,  then  straight  to  base  of  caudal;  dorsal  beginning  on  snout,  the  anterior  rays  free  for  only  a 
short  portion  of  tiieir  extruinitiea,  first  5  in  head,  fiftieth  2.1,  this  tlie  highest  rt^ion  of  the  fin;  anal 
more  or  less  similar,  first  3.25,  thirtieth  2;  caudal  roumled,  middle  rays  longest,  1.1;  pectoral  short, 
pointeil,  1.4;  ventrals  rather  broad,  base  of  lefts,  first  and  last  rays  about  equal;  right  ventral  smaller; 
caudal  jieilunele  compressed,  its  depth  1.0. 
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Color  in  alciihol,  dark  olivai'<?oiis  l)n)wn,  (ins  dark  gray-brown,  each  ray  finely  specked  with  oli- 
vatvouft  brown;  left  [lei'tfiral  spcckeil  witli  dark  brown,  ri(;ht  jiectoral  dull  creamy  or  brownish  white, 
lilce  lliC!  right  wide  of  Imdy. 

Type,  Xo.  SOBoT,  U.  S.  N.  M.,  taken  at  llilo,  the  only  example  we  have  seen,  3  incheB  long. 
EngyprotoponhatMiiCKtltJardut&Evina&nn.  Bull,  I!.  B.  Fiah  Comm.,  XXII,  1*01!  (April  11, 1903),  207,  Hllo. 


Fiu.  'in .—Enm/P'ofpo'i  lidieaiirnfi'  .TorilHn  A  Ev«rmHiin;  [rom  the  type. 

430.  EufTjrprOsopoti  arenicola  Jordan  &  Evermann.    Plat«  62. 

Head  3.6  in  length;  depth  1.9;  eye  4.3  Iti  head;  maxillary  3;  D.  7R;  A.  57;  P.  i,  11;  V.  5;  scales 
14-.36-17. 

Body  elongate,  very  deep,  rather  ovoid,  the  greati'Rt  depth  at  tip  of  pectoral;  head  much  deeper 
than  long,  the  npi)er  profile  Hteep,  stronjfly  convex;  snout  obtuw;  jaws  very  oblique,  mandible 
xliiclitly  projecting;  maxillary  very  oblique,  reaching  below  anterior  niaivin  of  eye;  lips  rather  thin, 
fleshy,  fringed  along  margins;  teeth  in  jaws  minute,  sharp- point«Ht;  eyes  close  together,  lower  anterior 
placed  about  first  thinl  of  length  of  head;  upper  eye  al>out  one-third  an  eye  diameter  posterior; 
nostrils  well  separateil,  with  raised  lleiihy  rims  forming  a  flap;  Interorbital  space  very  narrow,  concave; 
gill-opening  rather  small,  restricted  to  side;  gillrakers  smali,  short,  few;  scales  large,  finely  ctenoid; 
lateral  line  strongly  arched  for  anterior  fourth  of  its  length,  then  straight  to  base  of  caudal;  anterior 
<lor»al  rays  free  distally  for  one-half  their  length,  first  ray  3  in  head,  torty-fitth  1.8,  which  is  the 
highest  region  of  the  fin;  anal  similar  to  dorsal,  but  anterior  rays  not  free  for  half  their  length;  fir^t 
ray  .^.5,  thirtieth  1.8;  caudal  elongate,  median  rays  longest,  equal  to  head;  pectoral  short,  pointed,  1.5; 
ventrals  rather  large,  the  left  with  its  l>ase  5  in  heail,  first  ray  3.6,  last  2.6,  almost  entirety  in  front  of 
the  right,  which  is  initcli  smaller;  caudal  peiluncle  broad,  compressed,  its  depth  2.2  in  head. 

Color  in  alcohol,  very  pale  brown;  side  marked  with  many  lar^  incomplete  rings  of  blackish  nr 
■lusky,and  with  a  number  of  dusky  spots  in  l>etween;  fins  whitish,  the  vortical  or  unpaireii  with  large 
blai^kish  spots  on  membranes  l>etween  rays  and  similar  small  ones  scattered  about,  those  of  caudal 
forming  about  4  cross-liaiids;  several  dusky  spots  at  base  of  pectoral;  right  side  wliitish. 

We  have  seen  hut  2  examples,  both  taken  at  Hilo:  Type,  No.  50658,  U.  8.  N.  M.,  2.5  inches  long. 
Cotype,  No.  7471,  L.  S.  Jr.  Univ.  Mus.,  l.H  inchcH  hmg. 
Euyyproiopm  arminila  Jordan  Ji  EvomunD,  Bull.  U.  S.  Fleh  Comm..  XXII,  190i  [April  II,  190S),  207,  Hllo. 
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Family  CV.  SOLEID^.— The  Soles. 

Body  nblon);  or  elongHte,  iixuallj'  Hcaly;  inouth  very  email,  much  twisted  toward  the  eyed  side; 
tlie  teetli  in  villiforni  Imu<Ii<,  very  siiiall  orobHolet^;  eyes  Bm&ll,  clot«  together,  with  or  without  a  bony 
ri<lK(i  iH'tweim  them;  cdKe  iif  preopen-le  ndnate,  i'on<;ealed  by  the  Ma  and  t*«il«t(:  uiH  openingH  nar- 
row, the  giU  membranes  ad natc  to  the  shoulder  >n'rille  aliove;  pe<'tora1  tins  Hmnli  or  wanting;  ventml 
llns  email,  one  or  Itotli  W)tn«timi>M  wanting.  Small  fishes  tivingon  nandy  tx)ttoiiiR,  similar  to  tlie  I'leu* 
roneclidii'  in  Htnii'ture,  liut  niiioh  (ii-graileil,  the  fina  anil  tei-tli  having  lost  many  of  thuir  distinctive 
qnalitien;  the  verlt-bni^  uHuatly  in  increased  numt>erH.  Species  numerous  in  the  warm  seas,  and  IhoH! 
of  HUfHeient  size  vahie<l  ar<  fooi). 

Oaniu  S63,  STHFEUXUS  Baflneiqu.    Tongne-TlaliM. 

B<nly  elon^te,  more  or  less  lanceolate  in  outline,  with  the  eyee  and  color  on  the  left  side;  evert 
Hmall,  very  ''liise  together,  with  no  liistinct  inl«rorl)ital  n\ge  l>etween  them;  mouth  Biiiall,  twisleil 
toward  the  blind  siile;  t^H'lli  little  developed,  in  villifonn  liands;  edjK  of  preoperele  <^ivpre<i  by  the 
scaler;  Rill-openings  narrow,  the  icill-nienibranesHilnate  to  the  Hhouliler-ginlle  al)ove,  joined  together 
and  free  from  the  iethmiis  Ix'low;  {lectoral  Rub  wantin);  (in  theailuU);  vertjral  fins  iiioriMir  leFs  con- 
fluent; scales  ctenoid;  lateca)  line  wanting;  ventral  fin  of  eyed  side  only  present,  free  from  the  anal; 
head  withont  friuges. 

The  2  Hawaiian  sjwcii*  are  fnlly  <lencribe<l  in  Section  II. 
Sumphnna  lUfinrtique.  Inditv  d'llUoloida  iilelllHiuL,  ta,  ISIO  (niffrrimt), 
BemHl>iCoeeo,AlranH\feiaelnULnairMtrKiaii.ll>.lMllltgtaala;  larva]  form). 
PlngHthi  Giivier,  Iti'icnp  Aulmal,  Ed.  -i,  II,  Zt4,  Itra  (lnueil  cm  IKagtitiii  ut  Brown);    name  iircnrcupkil  In  GnisUceanii. 

ItagiHia  Bunaparte,  CaUloKO  MeUxllm.  M,  INtC  lliui/n):  lalKlilule  for  tHagHiia  prfnccaplei. 
ApiorUIItt  Kaiip,  Archiv  nir  NaturKew^h.  IHM.  UNi  {nmala). 
'IhmilrhlhgtnW.Vl.  Fbh.  E.l'<i«*t  N.  A,.  r,l,  IHfil  (/Wnfl(inra|. 


Order  M.   PEDICULATI. 

Carpal  bones  notably  elongate,  forming  a  kind  of  arm  (pHeiiilohrachiuin)  which  xupports  the  broad 
pectoral,  (iill-oiiening  reilu»sfil  to  a  lai^  or  small  foramen  sitnateii  in  or  near  the  axil,  more  or  le»« 
)iost«rior  to  the  pectorals.  Ventral  fins  jugular  it  prest-nt;  anterior  dorsal  reduced  to  a  few  tentacle- 
like,  iHolated  s|iines;  soft  [tarsal  and  anal  sliort;  no  scales.  First  vertebra  united  to  cranium  by  a 
suture;  e|>iotic«  united  l>ehind  Hii]iraoccipital;  elongate  basal  pectoral  radii  (actJnoBt^,  reduceil  in 
num1)er;  no  interclavii-les;  i><i»>t-tem|xirai  broad,  flat,  simple;  npjier  jiharyngeals  2,  similar,  spatulate, 
with  anl«rior  stem  and  trai is veme  blade;  Iiasis  of  cranium  simiile,  no  air-duct  to  the  swim-bladder. 
IHnrine  (ii<hep,  chiefly  of  the  Tropics  and  the  oceanic  abyssos.  The  group  is  an  offshoot  from  the 
Ai'anthopteri,  its  chief  modi  flea  tion  being  in  the  elongation  of  the  actinosts  and  in  the  position  of  the 
gill-opening.  The  Itiilmcholilidn-  are  iwrhapa  its  nearest  relatives. 
a,  (ilJI .OpeningH  in  or  behind  the  lowor  axil  of  the  iic«toral:  moulh  lai^c.  lennlnal, 
b.  I'mriidobnindilru  pri'M.'nt;  iDi^udubrachia  iirilli  3  ocIlniiAljt;  head  bmad,  depressed,  the  enormous  month  with  very 

Ktnmglwlh;  vemralg  preMnl L--phirdir,  \i.  aifi 

U.  Paeudobranehin^  none:  pn-udolimi'hlii  wilh3acllni»I!i, 

c.  VenlmlH  prCKeiil;  nrm  antmlnte.  Ihc  iweudobnirhia  olimKalc Anlninaniilir,  p.  517 

IT.  VentralHwnnliog.  arm  nul  annulate.  IhepseiidobraehiB  um-lerBle «™(i;(f.T,  p.  KB 

aa.  Gill-upenlDKH  hi  or  behind  thenppernxil  of  the  peclural;  muiiih  emnl],  usiuHt  Interior Offmrphaliilir.  p.  623 

Famil)  CVI.   LOPHlll)*.— The  Anglers. 

Head  wide,  depressed,  very  large;  l>ody  contracted,  ironiral,  tapering  rapidly  backward  from  the 
shoulders;  mouth  excei^lingly  large,  terminal,  opening  into  an  enormous  stomach;  upper  jaw  pro- 
trai-tile;  maxillary  withi>ut  siipiilementary  bone;  lower  jaw  projecting;  both  jaws  with  very  strong, 
iinciual,  cardiform  teeth,  some  of  the  teeth  cauine-like,  most  of  them  depresaiblei  vomer  and  polatinea 
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tuotklly  with  strong  te«th;  gill-o[>eiiin)^  ooinparatively  larxe,  in  the  lower  axil  of  the  ]>e(*torsit(; 
paeuilobrani^hiK  present;  gillrakers  none;  grills  .1;  ekiti  moittJy  eiiiootli,  naked,  with  many  ilernml 
flaps  about  the  head;  spinous  dorsal  of  3  ittolateil,  Uintacle-like  sgiines  on  thv  heail,  and  3  Hiimller  onoH 
behind,  forming  a  c-ontinuoiia  fin;  second  dorsal  moderate,  similar  U)  tlie  anal;  pei'toral  nienilHTH 
scareely  geniciilated,  each  with  2  at-tinoflts  and  with  elongate  pwiidobrarhia;  ventralu  jugular,  i,  5, 
widely  separated,  large,  much  enlarged  in  the  young.  Young  with  the  head  sjiinous;  pyloric  ciw* 
preM'ut.  Two  genera,  with  4  or  5  spet-ies,  living  on  sea  bottoms,  ut  moderate  or  great  <lepthH; 
n;Luarbable  for  their  great  voracity. 

0«uni  S«4.  LO?HIOinrB  OiU. 

Thin  genua  is  closely  allied  to  Lophim  in  external  characlttrs,  but  it  is  strikingly  distingiiisheil  by 
the  reduced  number  of  its  vertebne,  whicli  are  only  18  or  ID,  a  fiict  associ^|tM]  with  its  tropical  habitat. 
The  single  Hawaiian  species  is  fully  described  by  Doctor  (iilbert  in  Section  II. 

LopAiomtu  Oil],  Proc.  U.  ^  Nat.  Mue.  l«»i.  bfd  {migmtt) . 

Family  CVU.  ANTENNAHIIl)^.— FroR  Fishes. 

Head  and  body  more  or  less  compressed;  mouth  vertical  or  very  obliiiue,  opening  upward;  lower 
jaw  projecting;  jaws  with  cantiform  teeth;  premaxi Maries  protractile;  gill-o|)t.'iiings  small,  pore-like, 
in  or  Itebind  tlie  lower  axils  of  the  pectorals;  no  peeudobranchite;  gills  2\  or  3;  skin  naked,  smooth, 
or  prickly;  i)ectoral  members  forming  an  elbow-like  angle;  pseudobrachia  long,  with  3  atlinosts; 
ventral  flna  present,  jugular,  near  together;  spinous  dorsal  of  1  to  3  serrated,  tentacle-like  spines;  soft 
dorsal  long,  larger  tlian  anal;  pyloric  cn^ca  none.  Inhabitants  of  tropical  seas,  ofl«n  living  on  or  among 
floating  seaweed,  and  enabled,  by  filling  the  caiiacioiis  stomach  with  air,  to  sustain  themselves  on  the 
surface  of  the  water;  therefore  widely  dispersed  by  currents  in  the  sea. 

Ki.  Ili!ri<l  ccnaprcflHed;  a  rcntra]  spiDe  or  l«nlacle,  fDlluwvd  by  'i  largvr  BptliKH:  palalluL-  tf!bth  ilevefopcd;  dureal  fiphiea 
dinxni  nested. 

b.  altln  eovered  with  prickles;  veDlrals  ihort l-ilmruxHut,  p.  617 

oa.  Headcnbuld;  a  single  raatral  Bplne  or  tcnlacle  received  in  aRrcwve;  t»lt  dorsal  low Clumriax,  p.  .1^ 

Oeniu  S6S.  AHTEMNABnTS  Commenon. 

Body  oblong,  compressed,  very  deep  through  tlie  occipital  region,  tapering  behind;  breast  tumid; 
mouth  rather  large,  more  or  leas  ohliijue,  or  even  vertical;  cardiform  teeth  on  jaws,  vomer,  and  pala- 
tines; eye  small;  skin  with  small  granules  or  spinules,  these  usually  forked,  ami  often  with  numerous 
fleshy  slips;  first  dorsal  spine  developed  as  a  small  roHtral  tentacle;  secimd  and  third  dorsal  spines 
strong,  covered  with  skin,  often  with  numerouH  Heshy  filaments;  soft  dorxal  high  and  long;  anal  short 
and  deeifcj  caudal  fin  rounded,  the  peduncle  free;  [>eetiiral  fln  wide,  with  a  rather  wide  wrist,  at  the 
lower  posterior  angle  of  which  are  the  very  small  gill-openings;  ventral  fins  short.  Fantastic-looking 
fishes,  often  gayly  colored.    Very  numerous  in  warm  seas. 

Anirmmriu*  Commeraan  in  LACI>pMe,  Hist.  Nat.  Poiss..  I.  IXi.  17(M:  [ooUinle  nn]]-:  not  accepUil  by  LaeCpide. 
HUtri/i  Fioehcr,  Zour 'osIb.  3d  ol.,  1. 1813,  70,  7H.    DcHnflion  liiciirreft:  thnniuli  a  «lip  ol  the  pi'ii.  '■mrpii.'.  dcpnsKum" 
written  inxtead  o[  "corpUHuumpreiKUm."    No  type  metilluuvd,    d^whi'r's  Jjitihiat  hitlriu  (Blocli,  tV,  tu.  pi.  cxi) 
is  a  true  AtticnnnHm  aceurdin^  Xo  Dr.  iiill,  probably  A.  acaber. 
Lr»r*;rt™cP*f»(.d»i™norfi«Comnien»n>Ciivior,R^BnB  Animal,  lat  «i..  I,  SIO,  IBIT;  E.i.  2d,  II,  1151.  IJfiS,    Chiroaccta  pic- 

oceupled  In  mamnial>  by  CMroMctei  imget.  ISIl. 
Satnielvipt  'loldfuifl,  Handbuch  Zoologie,  19M  (sutoititulu  lor  Clilroiuelia). 
a.  Ball  loiiK  and  slender,  wlieD  depreascd  reaclilng  middle  of  acrond  donuil  spine. 

b.  Bye  eomparallvely  miall.  about  3.5  la  snout mailpletTula,  p.  ai8 

bb.  Eye  larger,  about  1.5  in  snout romwrsmu.  p.  61S 

(.  Anal  with  8  rays ; Irpraaui,  p.  619 

f^.  Anal  with?  rays... ............................ '...---..- - lar/tanta.  p.  520 

'III.  Bailnhnrler,  when  depressed  not  reaching  middle  olwcoiid  dumal  spltie. 
il.  Ball  longer  than  flnt  donal  nplne. 

(.  Bait  terminated  by  a  m anient bUribbtu  p.  fiao 

rr.  Bolt  (ermlnaled  hy  a  flcuhy  knnb  or  caruncle. 

/.  Second  donal  spine  cloiiely  bound  down  lu  tlie  back,  movable  only  at  the  tip dtombut,  p.  521 

Jf.  Svcnnd donul  spine  not  bound  down  lo  the  bnck.  movable  loan  upright  [XMlitou dueti-iit.  p.  622 

Af.  Bait  not  as  long  as  flret  spine iKiiIi8,p.K3 
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481.  Antennorivui  s&iidviceuflie  (ISt^nnett). 

Entire  length  4.5  inches;  ilepth  of  body  2  inches.  Color,  diiU'Orange  or  yellow-red,  with  circular 
black  miala  un  the  Ixidy  aiid  Ans.  Eyes  einall  and  )>lace<l  hi>;h  in  the  head;  when  touched  or  threat- 
ened inwtantly  retiriitfr  tor  protection  beneath  the  upper  eyelid.  Iris  red.  Jaws  and  palate  anncd 
with  many  rows  of  teeth.  Lower  jaw  protmdin);  1>eyond  npjicr.  Forehead  furnished  with  a  long 
and  rigid  filament  or  barbel,  which,  from  its  uee  as  a  bait  for  prey,  haH  obtained  for  this  family  ol 
fiah  the  name  of  "anglers."  The  fins  on  the  upper  surface  of  the  boily  are  [leculiarly  arranged.  The 
first  (which  I  dare  call  a  dorsal)  is  comi>use<l  of  one  stout  spinous  ray,  with  a  menibrane  atlached, 
and  is  placed  In  front  of  the  summit  of  the  head;  the  second  is  similarly  fomieii,  and  situat*?d  imme- 
diately behind  the  head;  the  Ihinl  occupies  the  posterior  two-thirds  of  the  back,  and  is  composed  of 
12  branched  rays.     RavR  of  the  anal  tiu  7;  caudal  9. 

The  pectoral  tins  bear  a  very  close  resemblance  to  the  anterior  extremities  of  a  ttog  or  lizard,  anil 
the  10  diBtinct  rays,  at  the  termination  of  each,  complete  the  <'ompariHon  by  their  resemblance  to 
toes.  A  long  meml)ranous  air-tube,  coninmnicating  with  the  (rills,  paEses  beneath  the  integuments  of 
this  flu,  and  opens  as  a  circular  orifice  at  its  joint  or  elbow. 

The  solitary  example  of  this  species,  which  we  obtained  from  the  shores  of  Oahu,  San<lwich 
Islands,  continued  alive  for  many  houra  after  it  had  l>een  removed  froui  the  water.  During  this  time 
its  abdomen  and  throat  remaineil  diHtended  to  a  great  size,  but  previous  to  death  l>oth  air  and  wati^r 
were  evacuated  from  the  mouth,  and  the  body  collaiwed.  Dissection  proved  that  the  cavity  of  the 
stontach  was  the  part  thus  distended.  The  fish  ha«  no  ribs,  though  it  has  a  very  distinct  sternum. ' 
The  flwim-bla<lder  is  small  and  of  ovoid  form.     |  Bennett. ) 

We  have  one  specimen  from  Honolulu  uhich  agrees  closely  with  lig.  C,  plate  100,  in  Giinther's 
"Fisdie  der  Siidsee"  reganled  by  him  as  a  variety  of  .(.  romiiiirnoiiii.  Our  sjiecimen  is  proltably 
identical  with  Bleeker's  horridii*  and  apjiears  to  be  Bennett's  Luphiw  mnt/iwneu.  It  shows  the 
following  characters; 

Eye  very  small,  its  diameter  contained  3  times  in  length  of  maxillary;  "bait"  hair-Hke,  its  length 
equal  to  that  of  maxillary,  reaching  beyond  base  of  second  spine  when  depressed,  the  tip  with  a  cluster 
oC  short  filaments;  first  spine  reaching  base  of  second  when  depreeeed,  surrounded  by  thickeued 
tisBoe,  the  membrane  extending  from  near  tip  of  r<pine  to  base  of  second,  very  thin;  second  spine 
easily  elevated,  comiected  with  occiput  by  a  thick  membrane,  the  spine  surrounded  by  a  large  amount 
of  tissue,  its  width  equal  to  diameter  of  eye;  spine  when  depressed  not  reaching  soft  dorsal;  dorsal  of 
the  same  height  throughout,  just  reaching  base  of  caudal  when  depressed;  rays  12;  anal  reaching 
beyond  base  of  caudal,  its  e<lge  ronndeil;  length  of  s]>ace  l>e(ween  l)ase  of  anal  and  caudal  one-half 
that  between  base  of  dorsal  and  caudal;  caudal  rounded,  its  length  2.5  in  length  of  body;  anal  oitening 
at  base  of  Electoral.    Skin  with  very  fine  prickles,  a  few  small  cutaneous  flajis  on  head,  chin,  and  back. 

Color  in  spirits,  light  gray,  thickly  mottled  anrlajiotted  with  dark  gray;  a(ew  white-edged  blackish 
spots  on  body  and  lins,  lodatetl  as  follows;  At  Imite  of  second  dorsal  spine,  origin  of  dorsal,  between 
eighth  and  ninth  dorsal  rays,  on  side  between  origin  of  dorsal  and  base  of  pectoral,  on  side  posterior 
to  pectoral,  on  anal  fin,  on  upper  and  on  lower  e<)ge  of  i-audal. 

Known  to  us  only  from  one  si)ecimeit,  which  is  3.07  inches  long. 
Lophiut  mndeirciislt  Bunnelt,  Nnl.  WIwILiik  Vo}'.,  11,  'J.>H.  IMO.  Oahu,  Hnwniliiii  Islnnda. 
AtUfHiiarivt/mrriilw  Bluekcr.  Nut.  TJiIb.  Ned,  Ind,.  V,  ln-fl.  «3,  Ctitbtt.  Plore«,  Solor.  and  Amboyna. 
JntennarfM«iBdri«B»i»,  Jontau&SQydw,  Proc.  U.  B.  Nal.  Mua.,  XXVll,  94B.  1904  (Honolulu). 

433.  AntonnariuB  commerBonii  (Lacepi^de). 

Head  3  in  length;  deptli  1.7;  eye  3.5  in  snout;  snout  2.5  in  bead;  maxillary  1.25;  width  of  mouth 
1.5;  D.  I-I-12;  A.  7;  P.  10;  V.  5. 

Body  deep,  compressed,  rather  thick  at  pectoral  rt^ion;  head  deep,  profile  above  oblique,  below 
convex;  snout  short,  very  broad,  convex  aliove;  mouth  very  lai^,  slightly  oblique  forward;  mandible 
large,  vertical,  with  small  knob  at  symphysis,  and  lower  ]>oriion  slightly  produced;  teeth  in  jaws  in 
bamls,  slender,  sharp-pointed,  depressible;  teeth  on  palatines  similar;  tongue  large,  thick,  fleshy;  eye 
very  small,  high,  anterior;  nostrils  close  t(«ether,  anterior  with  raiseii  fleshy  rim;  interorhital  space 
very  broad,  elevated,  uneven;  halt  long,  reaching  middle  of  second  spine;  extremity  of  bait  bifid,  one 
portion  a  broad  cutaneous  flap,  the  other  forming  a  hunch  of  fleshy  tentacles;  no  pit  on  top  of  head; 
first  dorsal  spine  united  to  top  of  head  by  a  membrane,  and  depressible;  second  spine  large,  adnate  to 
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top  of  head;  dorsal  ratlier  h^h,  thick,  mai^u  between  rays  incised,  length  of  base  2.25  in  body,  and 
Iwt  my  not  adnate  to  <aiudal  peduncle  by  membrane;  anal  roundiHl,  ita  haae  half  tliat  of  dorsal,  and 
last  ray  adnate  on  lower  portion  with  candal  peduncle;  caudal  rounded;  itectoral  very  broad;  ventral 
small,  inserted  below  anterior  part  of  second  dorsal  spine;  caudal  [>eduncle  coinpresseil,  its  depth  half 
length  of  head;  head  with  many  mucous  pores,  those  above  marked  more  or  less  by  excrescences; 
lateral  line  superior  and  distinct  at  first  till  under  second  dorsal,  then  obsolete  and  running  down 
toward  anus;  uo  cutaneous  flaps. 

Color  in  alcohol,  deep  blackish  brown,  the  aide  inarbled  with  a  deeper  color;  a.  large  blackiali 
brown  spot  on  basal  portion  of  posterior  dorsal  rays,  and  a  similar  one  on  same  portion  of  anal;  several 
blackish  spots  on  side;  tips  of  caudal,  anal,  and  outer  portions  of  pectoral  and  ventral  rays  pale  or 
wbitiiih  brown;  a  whitish  sxH>t  above  base  of  pectoral. 

Described  from  an  example  (No.  2153)  taken  at  Honolulu  by  Dr.  Jenkins,  which,  with  another 
obtained  there  hy  the  Albatrons.  is  the  only  example  we  have  seen.  The  species  is  known  by  its  very 
dark  coloration,  and  is  widely  distributed  in  the  tropical  Pacific. 

Lophim  rnnmmonii  Lito^pMe,  Hial.  Nal.  Po[BI.,  I.  327,  179H,  South  SCM. 

ChirmiccUi  ammmonii.  Cuvler,  SiOm.  Mua.  Hist.  Nat.,  III.  4S1,  pi.  IK,  tig.  1,  1S17. 

AnleTtnarivi  enmmcrimfl.  CaMoi.  Cau  Malay.  Flsli.,  aM,  JK60  (SlDRapure);  Giinther.Fisdii^  durSilclsee,  V,  16S.  pis.  IM.lipi. 

BtkCsudpl.  106.  1X70  (Kaia tea;  Bonham  IsliLlid;  Tahiti;  Hand wlch  IiiliindK:  ikick-ly  iHlutidn;  ZatiEitMr;  HUHhille; 

NavlKator  iRlatids);  SleindHchtier.  Duulu.  Ak.  Wis.  Witii.  LXX,  1900.  -I'JT  (Lnysiin):  FOH-ll-r,  FnK-.  Ai-.  Nat.  Sil. 

Phllii.  1900.  .'il9  Oandttlch  IbIuihIs);  Ji-nkliw.  Bull.  U.  a.  Fish  Comm.,  XXll,  1992  (Bcpl.  23. 1900),  .'ill  {Honolulu); 

SnyiltT,  op.  L'il,  (Jan,  19,  ItHM),  B37  (tlonolulu). 
Chir<meeli:etiigcF<i»TKU,  IToc.  Cal.  Ac  .'tat.  Sd.,  IH,  l«6a.  107,  Sandwich  Ulaads. 

433.  Anteniiariua  leprosua  (Eydoux  &  Souleyet).     Fig.  2*2H. 

Head  (to  end  of  opercle)  2.8  in  length;  depth  1.7;  eye  2.6  in  snout;  snout  3.5  in  head;  maxillar)' 

1.8;  width  of  mouth  1.8;  interorbital  1.4;  D.  n-12;  A.  6;  P.  10;  V.  6. 


Flu.  IW.—Anlcanariut  Irprotut  (Ejclijux  ai  Souleyel). 

Body  very  deep,  compressed,  back  well  elevate<l;  liead  very  deep,  with  bluntly  conic  profile  in 
front  and  above;  snout  broad,  surface  uneven;  mouth  broad,  maxillary  very  oblique,  reaching  well 
below  posterior  margin  of  eye;  mandible  large,  with  sycnpliyseal  knob,  and  projecting  slightly;  ligm 
rather  thin;  teeth  in  broad  bands  in  jaws,  sharp  pointed,  more  or  lees  unequal  in  size,  and  depresaible 
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Iwi^kwanlij;  vomer  anil  palatinv^H  with  patoliee  of  uharp  [>oint«d  email  teeth;  ton^cue  lBr)(e,  broa<l,  Ihii  k 
noHtrilH  with  elevattMl  tl«<hy  riitiH,  ratht^r  cluw;  to^tliur  near  end  of  tmoiit;  interorbital  apace  bnuil, 
elevattil;  bait  rea(?hiiig  U>  uiiildle  of  kccoikI  fpitie,  Itifid  aad  rather  brua<I  at  extremity;  first  spine 
large,  very  rough,  adnate  liy  metubraiit.',  2.0  in  bead;  twcoud  fpiat^  lai^Ki*,  tiluiilar,  1.75;  eighth  domit 
ray  1,5;  anal  roundeil,  third  ray  1.7;  caudal  rounded,  median  rays  longest,  about  1.2;  pectoiul  broad, 
upper  median  rays  longest,  fourth  2;  ventrals  nnall,  Toun<ied:  caudal  pe<luncle  conipreHaed,  ita  deptli 
2.35;  jiorea  on  head  and  upper  aide  of  back  with  rough  excreacfims,  those  which  form  lateral  line 
running  back  below  iKsterior  imrt  of  soft  doreal,  then  obliterat4'U;  skin  rather  rough  velvety,  fins 
also  rough. 

Color  in  alcohol  (No.  554)  grayish  brown,  more  or  leas  marbteil  with  dusky;  a  ragge^l  brown 
blotch  from  between  second  dorsal  Hpiiie  anil  soft  dorsal  and  a  |>ale  ocellus  aliove  jieelonl;  margin  of 
vertical  fins  whitish,  Bubmaiginal  jiortions  mottled  with  white,  black,  and  gray;  a  large  black  ocellus 
on  Imaal  jHirtion  of  |)OHterior  dorsid  and  anal  rays;  a  black  ocellus  above  base  ol  pectoral;  belly  and 
lower  side  s]Hrtt*Ki  all  over  with  black. 

r)eecril)ed  from  an  example  (No.  554)  taken  at  Honolulu.  We  have  examined  also  1  specimen 
5.1  inches  long  collected  by  Doctor  Jenkins  at  Honolulu,  where  the  Albatrom  obtained  yet  another 

I'l'iinnHeitt  djimiiu  Eydoui  &  Soulcyct.  Zool.  Voj.  BonlM,  1. 1K7,  pi.  b,  Og.  S,  1K11.  Saodwlch  Islaoda. 
.Inlimanui  MHlliaallatai  vai.  Itproia.  Uiinlhei.  Cat..  Ill,  Inn,  IfCl  itMndwIch  IrJiitxlK). 

AntcunarliH  mbrufi-icux,  Jcnktns.  Bull.  C.S.  Fi>h  (tomrn.,  XXIl.  IWK  |Supl.  Z3.  JKOB),  611  (Honolulu);  Snjder.op.  cit.  (Jan. 
IB.  I9W),  637(Honolulul. 

4S4.  Antenuarius  laywanius  Jonlan  &  Snyder.    Plate  63- 

Mouth  lai>^,  the  width  equal  to  length  til  niaiillary,  4.5  times  diameter  of  eye;  "bait"  long  and 
blender,  reaching  middle  of  Hei-onil  spine  when  depressed,  the  tip  with  a  small  knob  bearing  filanienle, 
line  of  which  is  lani^ate,  seven-eighllis  the  length  of  rod,  the  others  short  and  thread-tike.  First  spine 
inserted  atuve  anterior  e<1);e  of  orbit,  rea<-hing  haw  of  second  spine  when  depressed,  connected 
posteriorly  with  hea<l  by  a  thin  membrane,  the  free  edge  of  which  is  convex,  the  tip  of  spine  with  a 
movable  joint;  second  fpine  etjual  in  length  to  maxillary,  immovably  and  cl»Mily  attached  throughout 
its  length  to  the  otviput  and  bock,  the  tip  with  a  small,  movable  joint;  soft  dorsal  not  ciinnecteil 
with  second  spine  by  a  membrane  or  crest,  se)>arated  from  the  caudal  by  a  space  equal  in  length  to  2.5 
times  diameter  of  eye,  the  last  rays  when  depressed  not  reaching  base  of  caudal;  rays  12,  the  longest 
(iMiaterior)  e<[aal  in  length  to  distance  between  Itase  of  bait  and  tip  bf  Itrst  spine  when  depressed; 
{Hwterior  niai^n  of  lln  rounded;  anal  when  deprus'i'd  reaching  Ihisc  oC  caudal,  rays  7,  about  equal  in 
length  to  those  of  dorsal;  cauilal  rounded;  gitl-oi>ening  at  Iwse  of  pectoral. 

Skin  hispid  with  minute,  simple,  and  biiobed  prickles;  upi>er  half  of  eye  covereil  with  thick 
prickly  skin;  minute,  HUinentous,  dermal  appendages  wattereil  about  over  the  sides  and  back, 
esitecially  jiroininent  below  ilorsal  spines  an<l  fin,  none  on  ventral  surface. 

Color  in  spirits,  yellowii-h  white,  densely  clouded  with  dusky;  a  small  ocellus  midway  between 
base  of  i>ectoral  and  origin  of  soft  dorsal,  many  small  black  spots  scattereil  aliout  on  breast  and  belly, 
an  oblong  black  sgiot  half  as  lai^  as  eye  on  posterior  half  of  soft  dorsal,  a  row  of  black  spots  along 
eilge  of  dorsal  fin,  a  large  one  on  liase  of  anal  and  2  near  l>or<lerof  fin,  caudal  with  a  few  spots  as  large 
as  pujiil;  dorsal,  caudal,  and  anal  narrowly  edgeii  with  white;  jiectorals  white  below,  dusky  al)ove; 
chin  dusky,  wilh  an  indistinct  light  ocellus;  tongue  with  small  black  spots.  Known  only  from  the 
tyjie  (No.  &)39,  Stanford  Univeraity  Museum),  a  specimen  3.S  inches  long  collected  at  I^ysan  Island 
by  Mr.  Max  Schleinnier. 

Antennariut  lanamiui  Junlan  di  SnyiliT,  PriK.  U.  S.  Nat.  Muk..  XXVII.  ISM.  MT.  LayuD  laland. 

436.  Antennarius  bi^bbus  (Lac(^)i^le). 

Heail  2.2.">'n  len^h;  depth  1.5;  eye  4  in  heail;  snout  5;  maxillary  2.2;  width  of  mouth  2.2;  1). 
1-1-12;  A.  7;  f.  11;  V.  5. 

Body  deep,  conipresseil,  back  elevateil;  head  ilecp,  with  blunt  conic  profile  in  front,  somewhat 
oblique  above;  snimt  broad,  obtuse,  conic,  eniootli;  inouth  broaii,  very  oblique,  nearly  vertical;  teeth 
in  jaws  small,  sharp  pointed;  lips  rather  thin;  mandible  large,  slightly  projecting;  eye  small,  high. 
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i>r;  nostrils  lingular,  i'Iobc  together,  with  rouixUii  Heshy  rims;  side  of  snout  witli  a  (vmves 
(TfcKive  ninninjt  from  eye  towunt  tip;  tO|i  of  head  with  groove,  tile  anterior  dorsftl  spine  frw)  and 
ilepressible  within;  sei'ond  dorsal  spiueoot  depr«e8ibli>,  very  robust,  anil  [onniii);  a  iai>!e  hump  on 
lack  in  front;  bait  tonfivr  than  first  spine,  apparently  with  undivideil  fllantcnt  at  extremity  and  not 
rcachin);  to  base  of  »!Cond  spine;  dorsal  rays  nioderately  high,  bane  of  fin  l.T  in  trnnk,  atiil  lant  ray 
ailnate  to  caudal  peduncle  l>y  membrane;  anal  roiinde<i,  lower  i>orlian  adnal«  to  cauilal  |>eilnncle  by 
membrane;  <^udal  elongate,  rounded;  pei'toral  broad;  ventral  small,  about  under  end  of  second  ilorsal 
spine;  body  rough,  pores  on  head  and  in  lateral  line  with  rough  excrescences;  no  dermal  fia|>s;  lateral 
line  cur\'iug"down  to  front  of  anal  fin. 

Color  in  alcohol,  pale  creamy,  or  creamy  whit^,  the  sides  inarbleil  with  brown;  fins  rnort-  or  )e»i 
pale;  caudal  with  a  clark  brown  subinarginal  CTU«s-line  and  two  similar  lines  close  together  acrtnvi 
middle  of  fin;  anal  with  a  submarginal  brown  longitudinal  line,  a  similar  meiliau  dark  brown  lonfii- 
tudinsl  liand;  pectoral  and  ventral  with  brown  margins  and  base  narrowly  of  sanie  color. 

Describeil  from  an  example  taken  by  Doctor  Jenkins,  at  Honolulu.     Four  others  were  taken   by 
him,  I  by  us,  an<l  3  by  the  .Ubatroa*.     These  are  1  to  1.25  laches  long. 
tjipiim  higlNmr  LiuidpMo.  Hist.  KM.  IMIhh..  I.  32A.  1738.  no  locality  clvto. 
CmntHfrlolidKromt  Cuvli-r,  Him.  Hiw.  Hl».  Mitt ,  III.  I»il7,  AXi.  file  of  Prance. 
AhltTHarlan  Hiilenralt  Bi-nnett,  Zool.  Jouin..  III.  IIW,  X14.  pi.  B,  fix.  1.  MadBgaBcar. 
rhirantrlen  rflienbUHi  Ky<li»ix  A  Aniltycl.  Voy.  Biintle.  I<u1si..  ING.  |>l.  ^  hit.  -1.  l»ll.  Sandwlcli  Idaoda. 
AfataBariHSlalriu.Ht.  KXaeVvt,  Nat.  Tyila.  NmI.  Ind..  XVI.  1868.  210. 

jlHrrHN«rin<bf;TJUin>.  Uiiiilher,  Cal.,  Ill,  lOT,  1K6I  (MadagaHcur):  QUnllier.  Fiiwhe  Her  Siidtvc.  V.  l«li.  M(.  OV.  Og.  R.  IKH 
(I'AumuUi.Hanawlrh.utid  Hualiuli:  ielHtxlit);  Junk  Ins,  Bull.  U.S.  Huh.  Conim..  XXII.  IMS{3epL  23, 1908).Mt  (Hono- 
lulu); Snyder,  <>p.  cit.  (Jan.  m,  1«M).  ^37  (Honolulu). 

436.  Ant«iinariu8  drombus  Jordan  &  EvemiHtin.    Plate  64. 

Head  (to  end  of  opercle)  2.5  in  length;  depth  1.75;  eye  5  in  hea<l;  snout  4;  width  of  innuth  2;  I). 
I-I-I2;  A.  7;  I'.  12;  V.  5. 

Body  very  deep,  compresseil,  liack  elevated;  head  deep,  with  blunt  conic  profile  in  front,  some- 
what oblique  above;  snout  broad,  obtuse,  surface  uneven;  mouih  briwl,  large,  nearly  vertical;  maxil- 
lary t^oncealeil  uniler  skin,  reaching  l>elow  anterior  part  of  eye;  li[is  fleshy;  teeth  in  jaws  niintit*-,  in 
narrow  l)and8:  teeth  on  palatines  rather  lai^,  sharp-pointed,  none  on  vomer;  tongue  iiniail,  thick; 
mandible  lar;ge,  with  fleshy  knob  at  symphysis,  projecting;  nostrils  circular,  well  separatinl,  with 
roumleil  fleshy  rims;  interorhital  space  convex,  roi^hened;  top  of  head  with  rather  large  concave  pit; 
eye  high,  anterior;  l«it  rather  short,  only  reairhing  a  little  beyond  first  spine,  with  fli-shy  caruncle  at 
extremity;  dorsal  spines  short,  first  tree,  niugh,  depressible  in  pit  on  top  of  head;  second  dortal  spine 
twice  length  of  fir^t,  e<)ual  to  width  of  mouth,  depressible,  and  united  with  skin  of  liack  to  its  Up;  |his- 
terior  dorsal  rays  longest,  and  the  la.-jt,  like  that  of  anal,  united  to  cau<Ial  peduncle  hy  a  membrane; 
anal  similar,  rounded,  elongate,  1.5  in  head;  pectoral  broad;  ventral  small,  rounded;  caudal  [>eduncle 
small,  conipresseil.  its  depth  ei]nal  to  inlerorbital  space;  body  rather  rough,  mucous  pores  on  head  and 
in  lateral  line  with  excrescences;  side  of  body  with  many  pointed  cutaneous  Haps;  seimnd  dorsal  spine 
and  first  dorsal  ray  very  rough,  also  with  cutaneous  Haps;  lateral  line  very  convex,  running  down 
toward  middle  of  base  of  anal. 

Color  in  alcohol,  {lale  plumbeous  gray,  more  or  lees  spotted  or  mottled  with  darker;  belly  and  lower 
fiirface  rather  pale,  the  spots  distinct;  fins  all  more  or  less  pale  with  dark  spots,  some  at  basal  jKirlions 
of  ilorsal  and  anal  darker;  iris  blackish  with  radiating  lines  of  golden. 

The  above  description  is  from  the  type.  No.  50659,  U.  S,  N.  M.  (field  No.  541 ),  taken  at  Waikiki, 
near  Honolulu. 

Another  example  (field  No.  539)  shows  some  differences:  Head  (to  end  of  opercle)  2.5  in  length; 
depth  1.7;  eye  3  in  head;  maxillary  1.8;  width  of  mouth  1.7;  interorbital  3.7;  D.  1-1-12;  A.  7;  P.  12;  V.  5. 

Bo<iy  very  deep,  I'ompressed,  back  elevated;  head  deep,  giblxms,  with  blunt  conic  profile  in  front, 
somewhat  oblique  above;  snout  broad,  obtuse,  short,  surface  uneven;  mouth  large,  obliquely  vertical; 
maxillary  large,  reaching  a  little  beyond  front  portion  of  eye;  lips  fleshy;  teeth  in  jaws  minute,  sharp, 
in  bands;  teeth  on  roof  of  mouth  large,  sharp-poinlml;  tongue  large,  broad,  thick;  mandible  large, 
with  knob  at  symphysis,  projecting;  nostrils  well  seiiarated,  close  to  end  of  snout,  each  with  elevated 
fleshy  rims,  the  anterior  higher;  interorbital  space  broad,  elevated,  uneven;  top  of  head  with  rather 
large  pit;  eye  high,  anterior;  bait  short,  reaching  tip  of  flret  dorsal  spine,  with  caruncle  at  extremity; 
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dorsal  spines  Hbort,  <k'pr(«8ibl(r;  firet  dorsal  spine  half  leiiKth  of  second,  true,  depressible  in  pit  on  top 
of  head;  3econ<l  dorsal  spine  largf,  joined  by  skin  to  its  tip;  dorsal  rays  of  about  ei|iial  heit^bt,  seventh 
1.3  in  bead,  and  the  last,  like  lower  jiortion  of  last  anal  ray,  adnate  to  caudal  petiiincle  by  a  meiiibrenei 
anal  rounded;  caudal  elongate,  rounded;  pectoral  broad;  ventral  Bmall;  ijody  rather  rough,  mucous 
porex  on  head  and  latenl  line  with  excresi^nces;  many  cutaneous  flaps  along  the  lateral  line  and 
anterior  r^ion  of  doreal;  lateral  tine  convex,  running  down  to  above  middle  oF  anal- 
Color  in  al<»liol,  dark  gray-brown;  ed|^  of  vertical  fins  whitish,  the  pale  border  rather  bruod 
and  very  distinct  aloiig  posterior,  dorKtl,  anal,  and  caudal  rays;  side  witb  about  6  large  round  blackish 
spots;  caudal  with  some  pale  or  indistinct  mottlings;  pectoral  and  ventral  with  rather  broad  margins, 
median  portion  dusky;  iris  more  or  iiva  silvery. 

.1.  drtji'iliii  seems  most  nearly  related  to  A.  ntiiiimi/er  Cuvier  4  Valenciennea,  originally  described 
from  Malabar.  Probably  the  specimens  from  the  South  Seas  referre<l  to  the  latter  belong  rather 
to  A.  droinlius.  A.  miiiimiftr  is  said  to  l>e  red  in  color  with  dark  Bpoti<,  and,  as  figured  by  Doctor  Day, 
differs  in  several  respects  from  A.  droiiibui.  Both  these  species  differ  from  A.  miiiiiiermnii  and  its 
numerous  allies  or  variants  {A.  nxger,  A,  kpromig,  A.  ntbrfifiixivt,  and  .1.  mndriivnuis  from  Hawaii)  in 
the  shortness  of  tlie  Hrst  dorsal  spine  or  fishing  rod.  This  is  scarcely  longer  than  the  second  spine 
in  A.  dTOiiibut,  but  in  A .  roiiimertonii  it  is  twice  as  long. 

Onr  c-olle<'tions  contain  but  2  examples  of  this  species,  the  type,  No.  50U59,  U.  S.  N.  M.  (field  Ko. 
541),  and  eotype,  No.  7472,  Stanford  Univ.  Mils,  (field  No.  539),  both  taken  on  the  n-ef  at  Waikiki, 
near  Honolulu.  This  species  is  also  known  from  Samoa,  where  it  waii  obtained  by  Jordan  and  Kellogg. 
AnltTituiHiui  drouibnt  iuTOaa  &  e.yvcma.i\B,  Bull.  V.  S.  Fiah  Comm.,  XXII,  1902  |A[>rll  11,  1903).  2U7,  Honolulu. 

437.  AntennariuB  dueacus  Snyder.     Plate  65,  fig.  2. 

Head,  Imdy,  and  fins,  except  the  edges  of  the  latter,  covered  with  bifid  and  trifid  prickles;  small 
dermal  filaments  stuttered  here  and  there,  a  citnspicuous  one,  somewhat  longer  than  diameter  of  eye, 
aliove  an<l  a  little  liehind  basi;  ul  pectoral;  gill-opening  small,  circular,  located  far  tmok,  half  way 
l)elween  axil  of  pectoral  an<l  anal  oi)ening;  "bait"  slender  and  hair-like,  the  lengtli  eijual  to  depth  of 
cauilal  peduncle,  the  fleshy  lip  a  flat,  folded  membrane  with  minute  tentacles;  first  dorsal  spine  ideated 
close  to  "1>ait,"  slender,  without  a  membrane,  its  shaft  covered  with  minute  granules,  the  tip  with  a 
small,  fleshy  knob,  slightly  shorter  than  the  "bait,"  not  quite  reaching  l>ase  of  second  when  deprcsseil; 
second  Bpine  strong,  curveil  liackwanl,  its  length  eiiual"  to  distance  between  gill-opening  and  anus, 
ca)>abte  of  free  movement  up  to  a  vertical  ]>osition,  (he  posterior  membrane  fleshy;  dorsal  rays  12,  the 
highest  (Hinlained  3  times  in  l>ase  of  fin;  fin  extending  far  posteriorly,  the  length  of  the  free  caudal 
peduncle  e<]ual  to  diameter  of  pupil;  anal  rays  T,  equal  in  length  tv  those  of  tlie  dorsal;  caudal  rounded 
jiosleriorly,  its  length  contained  3.5  limes  in  head  and  body. 

Color  in  spirits,  i)ale  brick  retl,  the  dorsal,  anal,  and  caudal  <larker  on  the  edges;  raye<l  portion 
of  pectorals  and  ventrals  gray  below,  dusky  above;  head  and  body  s|iarseiy  clouded  and  s|)ottei!  with 
dusky  and  gray;  a  large,  irregular  crossband  on  chin,  extending  upward  a  little  l)eyond  mouth;  a 
dusky  cloud  above  [>ectorat;  a  large,  gray  s[>ot,  bordere<l  with  dusky,  on  the  head  l>etween  snout  and 
pet^toral;  a  small,  ocellated  gray  si)Ot  1>elow  the  latter,  and  a  similar  one  on  bixly  midway  iK^tweeii 
gill-o|>ening  aiul  dorsal  fin;  caudal  |>eduncle  with  a  narrow,  vertical,  gray  band  bordered  with  dusky; 
mouth  immaculate  within;  prickles  white. 

fn  life,  purplish  lilac  throughout  (the  color  of  the  jilgiu  brought  up  in  the  trawl),  save  for  a  few 
pinkish  spots  and  the  U|w  of  pectorals  anil  ventrals,  which  were  whiti»h. 

Describe<l  from  tyjte,  No.  508H4,  U.  S.  Nat.  Mus.,  1.S  inches  long.  A  smaller  si>ecimen,  U.T5  of  an 
inch  long,  eotype.  No.  7i3C,  Stanford  Univ.  Mus.,  differs  from  type  only  in  size;  in  life  it  was  light 
bronze  colored  on  upper  parts,  yellowish  bnmite  below,  a  wide  pinkish  crescent  on  upper  jtart  of 
opercles.  Station  3872,  between  Maui  and  Lanai,  depth  32  to  43  fathoms.  Anotherspeoinien,  0.75of  an 
inch  long,  is  from  station  4128,  vicinity  of  Kauai,  depth  75  fathoms;  the  body  is  brownish  black  except 
on  the  nape,  where  there  is  a  small  cloud  of  reddish  color;  fins  narrowly  edged  with  red. 

Tlie  species  is  distinguished  by  the  following  set  of  characters:  First  and  secontl  dorsal  spines  witli 
thickened  fleshy  :ips;  dorsal  and  anal  extending  far  pnstoriorly,  length  of  free  laudal  petluncle  equal 
to  diameter  of  pupil;  gill-opening  located  midway  lietween  axil  of  pectoral  and  the  anal  o|x>ning. 
AitleBnarint  ilHcmt  Snyder,  Bull.  U.  S.  Fish  Comm.,  XXU,  IWJ  (Jan.  IS,  IBM).  iST,  f[.  18,  Ag.  24.  AlbatroM  StaUoD  3873, 
between  Haul  and  Lannl. 
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438.  Anteonarius  uexilie  Snyder.     Plate  65,  Kg.  1. 

"Bait"  short,  equal  in  letif^h  to  longitudinal  diameter  of  eye,  the  fleshy  tentacle  half  aa  longae 
the  rod,  with  7  lllamentfi.  First  Bpine  curved  backward,  its  length  equal  to  1.5  times  the  longitudinal 
diameter  of  eye;  when  depressed,  the  tip  not  reaching  over  half  way  l>etwevn  itit  l^aee  and  the  base  of 
8econ<l  H|>ine,  no  membrane  connecting  posleriorpartof  spine  with  the  head;  second  dorsal  spine  equal 
in  length  to  distance  between  its  base  and  tip  of  snout,  very  closely  bound  down  throughout  its  length 
to  the  I  lack,  the  tip  with  a  movable  joint;  soft  dorsal  with  12  rays,  the  middle  ones  ei[ual  in  height 
to  distance  lietween  tip  of  snout  and  base  of  third  spine;  fln  extending  posteriorly  to  bases  of  caudaJ 
ray?;  anal  rays  7,  equal  in  length  to  Ihe  dorsal  rays;  edge  of  tin  rounded,  extending  posteriorly  as 
far  as  the  dorsal;  caudal  rounded  posteriorly,  3.5  in  the  length;  pectoral  rays  12. 

Body  and  tins  covered  with  grftnules  and  prickles,  the  latter  nsiially  bifid  or  triti<l,  many  of  them 
having  fleshy  tentacles;  a  lateral  line  of  pores  begins  on  snout,  passes  over  eye,  curves  downwanl  to 
a  level  with  lower  margin  of  eye,  extends  liai^kward  to  a  point  below  base  of  scconcl  or  third  dorsal 
ray,  then  t)ends  downward  and  backward  lo  a  point  above  the  origin  of  anal,  from  which  it  runs 
backwanl  to  lower  eilge  of  base  of  caudal;  another  line  of  eonsi)icuous  pores  extends  from  the  chin 
dowDwanl,  (curving  far  below  the  mouth,  then  upward,  joining  the  lateral  line  behind  the  eye;  other 
lai^e  jiores  are  present  on  the  chin  and  head. 

Culor  gray,  with  duksy  spol^  and  clouds,  lai^  and  close  together  on  the  ilorsal  parts  of  body;  eye 
with  isiliating  <lark  and  light  elongate  s{>ota;  a  large,  irregular,  reddish  orange  sjiot  on  the  nape;  a  few 
small  sfKits  of  saine  color  on  snout  and  face;  fins  closely  covered  with  black  sjiots  a  little  larger  than 
the  pupil,  the  meuibranes  of  tlie  fins  near  their  edges  white;  pectorals  and  ventrals  white  and  almost 
without  spotu  on  ventral  sides;  inside  of  mouth  without  dark  color. 

The  description  is  from  the  type.  No.  50883,  U.  S.  Nat.  Mus.,  taken  at  Honolulu.  In  another 
examjile,  cotyiM-,  7735,  Stanford  Univ.  Mus.,  the  upper  parts  of  the  head  and  boily  are  almost  covere<t 
with  reddish  clouds,  the  tint  more  Intense  anteriorly.  Fii^t  spine  1 .33  times  as  long  as  diameter  of  eye. 
jMfcDnarfuf  iiefiJu  SoTder,  Bull.  U.  S.  Pieb  Comm.,  XXt  I.  IWJ  (Jan.  19.  I9M),  537.  pi.  13.  Hg. 'J3,  Honolulu. 

Oenu  iM.    CHAITHAX  Low*. 

Head  very  large,  depressed  cul>oid;  mouth  large,  subvertical,  jaws  and  palate  with  bands  of  small 
teeth;  skin  with  small,  sharp  spines;  spinous  dor«al  reduced  to  a  small  tentacle  above  the  snout, 
retractile  into  a  groove;  soft  dorsal  rouderate,  low;  anal  short;  ventrals  small;  gills  2j;  no  pseudo- 
branchitc;  muciferou^  channels  very  conspicuous;  lateral  line  prominent,  undulate;  another  series  of 
mucuons  tul>e8  extending  from  lower  jaws  to  axil,  and  still  another  backward  from  snout  and  maxillary 
to  a  point  Iwhind  eye,  where  it  ceases,  uniting  with  a  vertical  line  which  extends  fn>ra  the  lateral  line 
to  the  lower  line;  these  lines  thus  inclose  a  quadrate  area  on  the  cheek;  gill-oi>enings  small,  well 
behimi  p<i'tural  under  front  of  soft  dorsal. 

The  sir^le  Hawaiian  i^pecies  of  this  genus  is  fully  described  in  t^ection  II. 

(.'AauNiu  L(i»v.  TrtiiiH.  Zcwl.  Soc.  Lotid..  Ill,  IH16.  339  (plelui]. 

Family  CVIII.  CERATIID^.— The  Sea-Devils. 

Head  and  l>ody  compressed;  mouth  terminal,  more  or  less  oblique;  gill-openings  small,  in  Ihe 
lower  |>art  of  the  axils;  no  pseudobranchiH';  spinous  dor«al  represented  by  one  or  more  tentacles; 
pectoral  memlKTS  not  geniculatt-d.  with  short  (iseudobrachia  and  3  actinosts;  no  ventral  fins;  fishes 
of  the  o|ien  neas,  usually  inhabiting  considerable  depths;  uniform  blackish  in  color. 

The  single  Hawaiian  genus  and  species  of  this  family  are  fully  described  in  Section  II, 

Family  CIX.  OGCOCEPHAUD^.— The  Bat-Fishes. 

Head  very  broail  and  depreswed,  the  snout  more  or  less  elevated,  the  trunk  short  and  slender. 
Month  not  large,  suhttrminal  or  irii-Tcir,  ihe  lower  jaw  included;  teeth  villifonu  or  cardiform.  Gill- 
openings  very  small,  above  and  lichind  the  axils  of  the  pectoral  fins.  Body  and  bead  covered  with 
bony  tubercles  or  spines.  Spinons  dorsal  reduced  to  a  small  rostral  tentacle,  which  is  retractile  inio  a 
cavity  under  a  prominent  [irocess  on  the  forehead;  in  one  genus  the  rostral  tentacle  is  obsolete;  soft 
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(lorHal  ami  anal  Drie  small  anil  Hhort;  veotreln  well  developed;  pe<:toral  flna  well  developed,  Ihe  baee 

titronf;ly  an^leil,  with  long  peeuilubrgcliia  and  3  actlnoatx.     Brancliiixtl^gala  5,  no  ]M!iulciliraii<-liiu-. 

a.  Dink  with  Ihe  tronul  ntiiun  e]evHlt.-d,  Hnil  Ihe  anoul  mnn-i>r  lew  produced  forwHri;  the  lail  stout:  orblLi  Istenil;  Iwlh 

on  vomer  Biid  pBlatlnw:  riKlfml  Iciitarlp  prcwnl Miillh-i^'it.  i>.  WJ 

mi.  Disk  with  (h*  Imntal  nitton  <li'pt««;d.  not  elevated  abovi;  the  rest;  eyca  pirtly  Buperior  oioiil  nmrickil.  <ibtu«i'  In 
tmnl;  tail  ileiider. 

c  Disk  >ubointul»r:  gills  il:  tuoiilli  rather  lartn',  subviTtlcal:  prick  Lea  rather  eirong Uidknini.  p.  UBi 

re.  Dlek  subtriangular  (fUlsl;  prickles  very  strong Dibianrlint.  jt  !(£< 

Oenu  S6T.  KALTHOFaiR  AlOMk. 

Reeeinblinu  OgrociTihidta,  but  having  only  2gillMone«cb  side  inst^ail  of  2.5.     (Goode  A  B<»n.) 
MaUkopiii  AicoHc.  \un.  &  Mag.  SiL  HM.  imi.X  fluteml. 

439.  Holthopsw  mitri^r  Gilliert  &  Crsiiter.     Fig.  220. 

R ranch ioBtoealH  4;  D.  i,  4  or  5;  A.  4;  I'.  14;  V.  i,  5;  pores  ot  lateral  line  Iwhind  <liBk  9. 

Disk  8tr.inji;iy  depressed,  triangular,  ilM  tfreaUvt  width  (exduaive  of  the  [nisterior  lateral  projec- 
tionu)  1.66  in  lenstli  nf  iKMly  exclusive  of  canilal,  ils  depth  aUiut  4;  boily  liehind  iliak  ta|iering  nearly 
(iiiiformly;  l>ody  nearly  everywhere  covered  witli  radially  striated  tulien'ular  plates;  gular  region  aud 


Flu.  ■aa.—Maltliopiii  mitrlger  Gilbert  &  Cramer:  Imin  Ihe  type, 

branehioBtejial  membranes  nake<l;  vent  in  center  of  a  naked,  Bomewhat  elliplical  l>a«in  mirrounde<l  by 
a  ridm  of  tnlxTcles;  a  shallow  pit  behind  baiN;  of  venlrala;  head  vertical  in  front;  the  tentacular  pit 
triaiiKidar,  higher  than  witle,  itit  upper  angle  on  level  with  upper  edge  o(  pujiil,  the  pit  eurtnoiinted  by 
a  large  conical  median  tubercle  projei'ling  upward  and  slightly  forwani,  the  length  alraiit  2  in  orbit; 
at  each  side  of  this  tubercle  a  smaller  one  projecting  upward  and  oulward;  Ihe  club-shaped  tentacle 
when  extended  not  i|uite  reaching  front  of  upper  jaw;  eyes  large,  the  orbits  strongly  convergent,  dia- 
lance  iMttween  their  anterior  e^lges  2.6  in  dit^tance  between  their  posterior  edges;  mouth  somewhat 
ol)lii[ue;  iian<hi  o(  very  ndnute  teeth  on  jaws,  vomer,  and  palatines;  width  of  mouth  and  diameter  of 
orbit  about  equal;  gills  2  on  each  side,  only  a  narrow  membrane  on  Hrst  arch;  gillrakers  mittute;  sulr- 
0|>erctilar  spine  Hat,  long,  extending  laterally  and  armetl  at  tip  with  2  to  5  small  spineletH;  pectoral 
alMjut  4.6  iit  length  of  body,  the  rays  very  close-set;  ventmis  alwut  7  and  caudal  6  in  length  of  body; 
vertical  tins  weak.  Color  in  alcohol,  Ixidy  and  all  the  fins  pale  yellowish;  peritoneum  dusky.  In 
water  tif  moderate  depths  alwut  the  Hawaiian  Islands. 

UaWu^ili  mUrimr  Gilbert  &  Cranier,  Pnx-.  C.  S.  Nat.  Mua,  XIX,  1S?7  (Feb.  6,  1897),  431,  pi.  iLViii.  figs.  1, 1.  AtbatrasB 
Sta.  3167,  ■MK.  or  3i;6  Uype.  No.  47700  U.  8.  N.  M.). 
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Osna*  26S.  HAUXVTSA  CnTi«r  A  ValeaeMiuiM. 

Heail  ¥617  'oi^'  broad,  depreaseil,  iU  outline  nt«rly  ciri;ular;  <-left  of  mouth  wide,  horizontal; 
jawa  with  small  canliform  teeth;  no  t««th  on  vomer  or  palatines;  ekln  everywhere  covereil  with  pmall 
ptfl^ilate  siiiuuti;  forehead  with  a  transverse  bony  ridge,  beneath  which  is  a  tentaele,  retractile  into  a 
cavity,  the  only  rudiment  of  the  spinous  dorsa)  An;  soft  dorsal  anil  anal  very  shurt.  Car  l)aek;  gills  2), 
the  anterior  fnll-arrh  without  laminie.    B ranch ioHtegala  H;  vertelinc  17.     Haoific  Ocean. 

The  single  Hawaiian  species  of  this  genus  ie  fully  describeil  in  Si^tton  II. 

f/iJimfiraCQTier&ValenrieDnee.  Hint.  Nat.  Poiw.,  XII.  455, 1^7  (Ki^floJua). 

Q«niu  289.  DIBBARCHUB  F«t«n. 

Mead  inerKe<l  in  body,  very  large,  much  depressed,  forming  a  broadly  ovate  disk,  with  margin 
laterally  prolonged;  cranial  portion  not  elevated;  the  interorbitnl  area  low,  narrow,  with  orbits  partly 
superior;  supraoral  cavity  large,  protected  above  by  a  transverse  l)i)ny  ridge;  mouth  terminal,  lioii- 
smntal,  wi<le;  lower  jaw  convex;  teeth  in  cardiform  bands,  none  on  vomer  or  jmlatineH;  gills  2,  no  jjlII- 
rakers,  )^ll-o pen ings  small,  anterior  to  pectorals;  rostral  tentacle  retractile,  trilobate  at  tip;  skin  with 
numerous  strong  stellate  spines  above  and  below,  those  at  margins  of  disk  especially  strong,  3-poinIcd. 
nistinguisheil  (mm  related  genera  by  the  reduction  of  the  gills  to  2  jiairs. 

The  2  Hawaiian  species  of  this  genus  are  fully  desiTilied  in  Seition  II. 
IHbranfInu  Peters.  HonUabei.  Kaa.  Ak.  WIh.  Berlin,  IHTS,  736  (allantietu). 
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INTRODUCTION  OF  ADDITIONAL  SPECIES. 

The  fresh  waters  of  the  Hiiwaiian  Islands  are  too  limited  to  justify  exfcensivfi 
experiments  in  acclimatization.  The  streams  are  necessarily  short,  and  during  the 
rainy  season  they  become  raging  torrents,  while  in  the  dry  season  they  are  either 
totally  dry  or  else  a  series  of  stagnant  pools.  The  principal  streams  are  on  Kauai, 
Oahu,  and  Hawaii.  The  only  native  fishes  in  the  streams  are  si>ecies  of  gobies, 
known  eolleetively  as  oopu,  which  have  some  value  as  food,  but  which  are  not  highly 
esteemed.     Opae,  or  shrimp,  are  also  abundant. 

The  waters  among  and  adjacent  to  the  islands  teem  with  fishes  and  other  deni- 
zens of  the  sea,  however,  but  in  spite  of  this  fact  numerous  efforts  have  been  made 
to  introduce  additional  species. 

JSlnck  has". — Dnring  the  summer  of  1897  a  number  of  the  citizens  of  Hilo  pro- 
cured a  .shipment of  black  bass  from  the  California  Fish  Commission.  In  October  90 
of  them  (about  6  inches  in  length)  were  shipped  from  San  Fiancisco  on  a  sailing  packet, 
and  55  were  living  when  the  vessel  arrived  at  Hilo.  Through  some  oversight  they 
remained  on  board  several  days,  34  of  them  dying  in  the  meantime.  The  remaining 
21  were  at  last  planted  in  the  Wailuke  River  near  Kainbow  Falls,  but  the  next  day 
there  wa.s  a  heavy  freshet  in  the  river,  and  as  the  tish  were  never  seen  again  it  is 
supposed  they  were  unable  to  resist  the  torrent  and  were  swept  out  to  sea  and 
destroyed. 

The  large-mouthed  black  bass  would  probably  thrive  in  the  fresh-water  ponds, 
and  as  these  waters  are  filled  with  shrimp  there  would  be  an  abundant  food  supply  for 
them,  and  the  temperature  and  other  conditions  would  seem  to  be  fairly  favorable. 

Carp  {Oifprinus  earpio)  were  introduced  some  yeai-s  ago,  and  are  now  found  on 
the  islands  of  Maui  and  Kauai.  On  the  former  they  are  quite  common  in  the  irri- 
gation reservoirs  and  ditches  near  Wailuke,  where  they  were  first  planted,  but  are 
not  often  sold,  as  owing  to  their  muddy  flavor  they  are  popular  only  with  the  Jap- 
anese and  Chinese,  who  catch  and  eat  them.  On  Kauai  they  are  found  in  irrigation 
ditches  and  in  a  few  of  the  fish  ponds,  and  are  sold  principally  to  the  Japanese  and 
Chinese. 

Cat-Jiish.^A\mai  10  years  ago  the  late  Charles  Arnold,  of  Hilo,  introduced  the 
common  bullhead  {Ameiurm  ttehdos^is),  which  he  secured  from  California  and  placed 
in  various  ponds  near  Hilo,  but  none  has  ever  been  seen  since.  Another  species  of 
catfish  ( OlnrioM  matjur)  was  introduced  from  China  a  few  years  ago  and  is  now  occa- 
sionally found  in  the  fresh  watei's  near  Honolulu. 

Chhui-Jli'h  ( Ophicephahat  atriatuK). — This  species,  brought  by  the  Chinese  from 
China,  is  now  fairly  common  in  the  vicinity  of  Honolulu.  It  is  commonly  found  in 
the  irrigation  ditches  and  fresh-water  ponds  and  generally  sold  alive  to  the  Chinese. 
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G"fd-JiKh  { CaroMius  auratxui). — These  fish  wei-e  introduced  originally  from  Ohin&, 
but  there  i«  no  record  as  to  the  date.  As  early  as  1867  shipments  were  Iwinjj  made 
to  San  Franci,'M;o.  They  are  raised  principally  in  the  irrigation  ditches  around  Hono- 
lulu, but  a  few  are  also  found  on  the  larger  of  the  other  islands,  especially  on  Maui, 
near  Wailukc.  They  are  sold  alive  in  the  market,  and  are  eaten  mainly  by  the  Chinese 
and  JapaneNC. 

Sahiiiiii. — In  ISTCi  some  salmon  and  trout  eggs  w^re  sent  to  Honolulu  by  the 
California  Fish  Commission  in  exchange  for  100  awas,  which  it  was  designed  to  plant 
in  ('alifoi'nia  waters.     There  is  no  record  of  the  outcome  of  the  experiment. 

7>"«/.— The  first  attempt  to  introduce  trout  was  that  alrove  mentioned,  in  1870. 
In  1894  a  consignment  of  1.000  brook  trout  (SnIrtJ!iivjif<mth>iitiis)  was  secured  from 
the  California  Fish  Commission  and  planted  in  Waimea  River,  on  Kauai,  but  the  fish 
were  .Hoon  lost  sight  of.  Similarly,  nothing  was  ever  seen  or  heard  of  a  dozen  trout 
brought  to  Hilo  in  1896  and  planted  in  Wailuke  River  near  Rainlww  Falls.  An  the 
streams  cither  dry  up  entirely  in  the  dry  season,  or  become  mere  pools,  in  which  the 
water  gets  very  warm,  they  are  not  suited  to  trout,  which  require  pure,  cold  water. 

Ff^MfK. — The  date  of  the  introduction  of  frogs  is  uncertain,  but  it  is  known  that 
some  were  brought  to  the  islands  previous  to  1867,  During  that  yeitr  a  shipment 
from  California  was  placed  in  the  fresh  waters  around  Honolulu.  In  the  Honolulu 
PaciHc  Commercial  Advertiser,  under  date  of  September  4,  1H69,  appeai-ed  the 
following  item: 

Mr.  C.  P,  Ward  hae  iiiiporteil  a  few  Croga  and  placed  them  in  a.  pond  at  "Sunny  South,"  hiR  conn 
try  rcsiiienee  at  ["awaa  [Oahu].  Some  yearn  sitU'e  tin-  agriiniltnrat  nociety  intrfHlueed  niime,  whieh 
were  ptaitnl  in  tan)  iiatclieit  near  Dr.  IlillehraiKi's  reniiience,  and  si)on  disappeared— HU[H)OBeci  to  have 
been  kille<l  iiy  the  rats. 

In  OitolKT,  1879,  a  shipment  of  6  dozen  frogs,  brought  from  Contra  Costa 
County,  Cal.,  in  a  barrel  with  a  little  water,  was  landed  at  Hilo.  The  frogs  were  of 
two  varieties,  one  dark  green  and  the  other  mottled,  and  were  planted  in  various 
places  arourd  Hilo,  where  they  soon  l)Gcame  abundant.  In  1900  a  few  were  taken  for 
market,  and  the  following  year  a  few  were  shipped  to  Honolulu.  It  is  probable  that 
catching  them  for  market  will  soon  prove  remunerative. 

Frogs  were  soon  introduced  on  most  of  the  other  islands,  and  are  said  to  have 
greatly  assisted  in  the  decrease  of  sickness  among  the  numerous  herds  of  cattle, 
imrticularly  on  Kauai,  by  keeping  stagnant  pools  clean  and  eating  the  fluke  (/astf/o//; 
/n^pat/rn),  a  worm  which  infests  the  grass  and  slime  in  and  around  the  poois.  Cattle 
and  sheep  eating  the  grass  swallow  the  tluke,  which  works  its  way  into  the  liver, 
sometimes  killing  tlie  animal.  Frogs  have  also  assisted  materially  in  thinning  out 
some  of  the  noxious  insects. 

Teifaj>/'n . — A  species  of  terrapin  was  introiluced  by  the  late  Charles  Arnold,  of 
Hilo,  about  1890,  Several  individuals  have  been  caught  since,  but  nothing  has  been 
seen  or  heard  of  any  during  the  last  few  years. 

Oj/sieri.  —Although  it  had  been  transplanted  to  the  Pacific  coast,  it  was  not  at 
lir.st  supposed  that  the  eastern  oyster  would  stand  transportation  as  far  as  Honolulu. 
An  attempt  was  apparently  made  in  1871,  but  without  any  important  results. 

In  188;i  Mr.  Allan  Herbert,  of  Honolulu,  purchased  300  ea.stern  oysters  at  San 
Francisco  and  planted  them  at  Kalihi,  but  a  heavy  freshet  from  the  stream  covered 
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them  lip.  Again,  hi  1893,  the  matter  was*  taken  up  by  Hon.  John  F.  Colhurn.  of 
Honolulu,  who  wiites  as  follows  regi\rding  his  expeiiiiientH: 

In  the  month  ni  October,  I8fi3,  1  imported  (roiii  Mr.  M.  B.  Moraghan,  of  San  Francisco,  three 
caaee  of  oysterx  for  the  purpose  of  plantii^;.  Two  ol  tlie  caeas  cnnlAintid  al>oiit  1,000  Kastttru  tnini<- 
planted,  a:iil  one  case  contained  alxmt  tj, 000  of  the  native  California.  They  were  brought  down  on 
thesteamehip  Aiintralia,  in  ttie  ice  houm,  and  arrived  in  apparently  good  order.  I  at  onee  liad  them 
removal  to  my  pond  at  Manana  Kwa,  and  planteil  in  a  depth  ranging  from  1  foot  to  2  feet  of  wat^^r. 

Some  three  months  after  I  inade  a  thorough  search  of  tlie  different  places  where  I  had  |ilante<l 
oysters,  anil  found  that  the  native  California  were  all  dead,  and  of  the  tiwt^rn  trani>]>lante<l  atiout  50 
per  cent  were  etill  living,  though  coimiderably  eank  into  tiie  soft  inuil  at  the  iMittoin  of  the  pond.  I 
had  theM-  taken  up  and  put  down  again,  and  some  three  monlhti  afterwanlti  I  examined  them  again 
and  found  they  had  started  to  grow;  the  new  shell  forming  was  easily  noticeable.  I  contiimed  my 
prai^Lce  of  taking  them  up  at  different  intervals  of  time  until  the  early  {lart  of  18)15,  when  I  was  ho 
elated  with  the  prospect  of  mysucceaa  that  I  made  arrangemeutn  with  Mr.  Moraghan  to  send  me  down 
more  Katitern  transpltuited,  with  two  objects  in  view:  (1)  To  have  free  1 1  eastern  oysters  to  supply  the 
oyster  eaters  r)t  our  city,  and  (2)  to  have  them  answer  for  the  purpose  of  seeil  for  propa(!;atin(!. 

I  imported  •M,(t)4  from  San  Francisco  by  tlie  steamshij)  .  [iiMralia,  having  them  coine  in  five  differ- 
ent tri[>s  of  the  vessel.  Aliout  two-thlrda  were  brought  down  on  the  open  <leck  in  l>oxes,  and  were 
wet  down  every  morning  when  decks  were  being  washed  down.  The  iHilnnce  came  in  the  ice  lionee. 
With  the  former  way  my  Inns  was  more  in  number,  but  the  latter  way  wa»  the  moft  expensive.  On 
deck  I  could  get  the  oysters  landed  for  about  $10  a  ton  measurement,  but  through  the  ice  house  the 
charges  were  5  cents  a  pound  for  freight. 

As  fast  as  the  oysters  woul<l  arrive  I  would  have  them  sent  down  to  my  ]iond  and  laid  out.  In  a 
month  or  so  afterwards  they  would  get  very  thm  an<l  lie  unfit  for  the  market.  However,  I  allowed 
them  to  recuperate  by  getting  acclimated  to  the  conditions  of  my  pond  as  well  as  to  the  food. 

In  the  latter  part  of  189.^  I  discovered  young  oysters  clinging  to  stones  and  dead  oyster  shells.  1 
have  wati-lieil  Uiem  very  carefully,  and  at  different' intervale  of  this  year  I  have  found  more  young 
ones.  Of  course,  the  young  are  not  as  many  ae  I  would  like  to  see,  still  I  trust  that  in  time  I  will 
lie  able  to  boast  of  a  l)ed  of  Hawaiian  oysters  reared  from  the  seeil  of  the  American  eastern  oyster. 
From  those  I  have  importeii  I  am  in  a  position  to  furnish  to  those  desirii^{  oysters  a  mess  of  them  fresii 
froii)  the  water.  The  last  lot  has  been  now  alxiut  eighteen  montlis  in  my  pond,  aii<l  are  in  fine  and 
fat  conditjon,  having  grown  twice  their  original  size. 

Fresh  sea  water  empties  into  my  (ish  pond  through  gates,  and  a  targe  spring  of  fresh  water  also 
runs  into  it,  thereby  making  the  water  a  little  brackish." 

During  the  last  few  years  very  little  attention  has  been  paid  tg  the  beds,  and 
there  are  but  few  oysters  left  on  them  now,  but  in  1901  there  was  considerable  agita- 
tion of  the  subject  of  oyster  planting  among  some  of  the  leading  white  and  native 
citizens,  with  the  prospect  that  the  Industrj'  would  be  taken  up  and  established  on  a 
paying  basis. 

DESCRIPTIONS   OF   PRINCIPAL   INTRODUCED   SPECIES. 

Order  NEMATOGNATHI.— The  Catfishes. 

Parietals  and  supraoi^-ipital  (»nfluent;  4  anterior  vertebra?  coossified,  and  with  ossicula  auditus  or 
wet>erian  apparatus;  no  mesopteryginm;  basis  cranii  am!  pterotic  l>one  simple;  no  coronoid  Ixine; 
thini  sU|)erior  pharyngeal  l)one  wanting,  or  small  ami  resting  on  the  fourth;  second  directed  back- 
war<l;  1  or  2  pairs  of  l>aHal  branch ihyals;  2  pairs  of  branchihyals;  suhoperculum  wanting,  or  moditie<l 
into  the  Hpi)ennost  brani'hiostegal;  niesocoiacoid  present;  pn^maxillary  forming  Imrder  of  mouth 
alKive,  except  iu  one  family,  Diplomystida-,  in'which  the  maxillaries  also  bear  teeth;  inlerclavicals 
present;  no  scales;  skin  nake<l  or  with  bony  plates. 

oRtpwrr  cinllie  worliol  the  Steamer  AUiatnm.  by  l.lcul.  Com.  J .  F.  Mueer.  U.  a.  N.    Kpport  of  Commifflionur  of  Flah 
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''Thin  ilivicinti  if  the  nearest  ally  lo  the  fltuiwow  (('tioiirtrostci)  among  PhysostomouB  fishes,  and 
1  iiiiaiiiiie  that  fiilnre  iliwiivericw  will  imivf  that  it  has  lieen  derived  [nun  tliat  divifiun  by  ilesirnt. 
lit  the  Name  way  the  It^Mijiondyloiis  tishfM  arv  iicRrift  the  Hnlet'oinorpln,  and  have  pruliahly  dewvnded 
fmiti  Home  Cron^npteryifian,  nfar  tht>  MH|lli^1ia,  thniujih  Ihat  order.  The  aDinity  of  the  eatlishiii  to 
the  NtiirfEeoii)!  in  M'en  in  the  atm-iKi-  iif  fympliM'llt-,  Ihe  nidinientary  maxillary  bone,  anri,  an  ol»«n'ed 
by  I'arker,  in  the  inli-n-Iavirles.     There  Ik  a  iiii[ierfieial  reBeiiiblnncc  in  the  <lennal  l>onef."     (Cope. ) 

ThiM  group  <-onipriw:H  the  Siliiriilir  and  their  relatives,  now  divided  int4>  several  families  bv  Dr. 
<iill. 

Two  faniilie:'  are  n'presenUsl  among  the  species  introtlui'wi  in  Ilawtuian  waters; 


E-'amii)  CLAKIIl)^. 

Koily  ohiong  or  elonicate,  and  nake<l;  head  depr<-iued,  furnii>htHl  with  lung  harl)els;  monlli  termi- 
nal, leeth  viliiform  or  granular;  lii«ly  nakeii;  ()|n'rete  priwent;  dorsal  a:id  anal  nearly  coextensive 
with  Ihe  i-andal  ]H>rti(m  of  the  verlebnil  enlntiin;  gill-mend)ranes  not  <'<inf)nenl  with  the  8kin  tif  the 
isthmiU'.  remaining  se|iarate  tu  the  chin;  ilonfiil  lin  nniformly  comiMiHeii  of  fei'ble  rayw,  or  ilw  posterior 
portion  nimlified  into  an  adiiHipe  fin;  int«etine  ehiirt,  arrsngeil  in  longitudinal  folds.  Confined  to 
tro|>i(al  Africa,  Asia,  and  the  Kast  Inditv. 

OaiiDi  CLAKIAB  (Oronow)  Boopoli. 

litMly  oblong,  (■oniprejwed  arid  elongate;  head  deprewseil,  broad;  eye  small,  with  a  free  orbital 
margin;  clef)  of  mouth  transverse,  anterior,  of  niislerate  width;  jawH  ea<;h  with  a  liand  of  villifonn 
liftli,  and  a  Itand  of  viliiform  or  granular  ttvth  across  Ihe  vomer;  one  pair  of  naaal,  one  of  maxillary 
and  '2  pairs  of  mandibidary  liarlK'ls;  np|HT  and  lateral  |iartj<  of  heail  osseems,  or  cowreil  with  only  a 
very  lliin  skin;  <lcnilriti<',  a<^ii'SH)ry  brani'hial  organ  atlai'hcil  to  <'onvex  siile  of  second  and  finirlli 
branchial  an-hes,  and  reivived  in  a  lavity  U'hind  the  gilt-cavity  proi>er;  ilomai  long,  exl^'nding  from 
nei-k  to  caudal;  anal  long;  (lei'toral  with  a  pungt^iit  spine;  ventralit  U-rayed;  adipose  fin  none.  Tropical 
Afri<»,  Asia,  and  Ihe  I'^st  Indies. 

(fnrHUOmiuiw.  Znipliyl..  ItlO.  I'fi<  liinnbinoinlNl). 

CA/.i firw  Hcfi|«.H,  imn-l.  siiuiy  xm.  IIW..  1777, 

MiKnii-lrroluilitt  UiW-pi^t.  Hist.  Nat.  I'uiss..  V.  W.  1K«3  IrftormiiU). 

Olariai  ttMoni  (l..ac('|)Odp). 

Head  (niea."iiring  from  tip  of  snout  to  oi*r(!le)'').2;  deplhS;  D.  (t4;  A.  46;  P.  i,  9;  V.6;  space  I >et ween 
origin  of  dorsal  and  .icriput  K.:l  in  the  space  betwi-en  the  latter  and  tip  of  the  snout;  width  of  head  1.:l 
in  ilM  length  (to  end  of  occiput);  interorhital  spai*  a  little  over  2,  alHiut2.l7  in  head  (to  end  of  oivi- 
]>ut);  width  of  head  l..t;  snout  4.5;  pectoral  2.2o. 

IVsly  ■d)liing,  mtlier  short  and  compresseil;  head  rather  small,  broad  and  depresscl;  snaul  vcrv 
broail,  roundeil  an<l  iiepre«*ii;  eye  very  small  anil  aiilerinr;  Tnoulh  broail,  nearly  terminal,  eiige  of 
Htioiit  projet-ting  sery  slightly  beyond  mandible;  ll]is  an<t  lower  surface  of  maxillary  t>arl>els  strongly 
Itapillose,  tliough  the  former  are  rather  thin;  liarliels  all  well  devctope*!,  the  longest,  which  are  the 
maxillflries,  not  reoichittg  liasi'of  ventrals;  all  the  others  at  least  as  long  as  head;  teeth  invillifomi 
luinils  in  jaws  and  on  vomer;  antf-rior  nostrils  in  Hniatl  tulx*  near  ti|)  of  enout,  the  posterior  i«ir 
<lireftly  liehind  l«sc  of  nasal  barlicls,  with  narrow  short  lla|)s;  interorbital  space  and  lop  of  bead 
convex;  gilt-o|K'nings  brood;  funlanelle  ralher  large,  the  anterior  elongate  and  shai>e<l  like  a  s|)ear- 
lieail,  the  point  reaching  Ix'tweeu  the  eyiw;  top  of  heail  smootli;  pores  along  lateral  line  some  litlk- 
dislance  a|iart,  forming  a  series  slightly  dciuirvtHl,  a  short  distant^  at  Hrat  to  miildlc  of  Hide  and  then 
straiglit  to  base  of  cauilal;  origin  of  dornal  alxnit  midway  U'tween  baseH  of  i>ectoral  an<l  ventral,  of 
more  or  less  uniform  height  and  not  cimtimxius  with  (vudal;  origin  of  anal  a  triHe  nearer  base  of 
caudal  than  tipof  wiout;  eaudal  1.75  in  heaii  to  end  of  o<-<'iput;  iit'<;t')ral  reaching  origin  of  dorsal  or  a 
triHe  U-yond,  and  the  spine,  which  has  its  outer  iilgi-  witii  a  nmnlN-r  of  small  denticnlations,  Iwiv 
thinis  the  length  of  Ihe  tin;  ventnUs  Hmall,  a  short  distance  in  front  of  anal,  and  reaching  <)nile  a  little 
distance  Iwyoiid. 
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Color  in  alcohol,  brown,  all  tho  fins  more  or  les*  dark,  and  the  lower  aiirface  of  head  and  belly 
pale  or  soiled  whitish;  siile  of  body  with  a  niunl)er  of  small  and  rather  indistinct  pale  round  dota 
forming  10  or  more  vertical  series  and  joineil  below  by  a  longitudinal  series  which  runs  along  the 
lower  part  of  the  trunk. 

DeKcril>ed  from  an  example  5.25  inches  loi)g,  <x>llecbHl  at  Honolulu,  where  the  species  has  been 
introduced  from  China,  in  all  probability,  by  the  Chinexe. 
MantitiltTmlitm/uictil  LjirfpMe,  Hint.  Nat.  PoisL.  V.  gs,  pi.  2,  tig.  2.  lata,  China. 
riarlatfiutaii:  llilnther,  Cut..  V.  18,  ISM. 
ClartaiiiuUrarli  Richardnon.  Voy.  Sulp..  Fish.,  13S,  pi.  62,  figii.  b  and  8, 1SM-&. 

Family  SILURID*.— The  True  Catfishea. 

Body  more  or  less  elongate,  naked  or  covered  with  bony  plates;  no  true  scales;  anterior  part  of 
head  with  2  or  more  barliels,  the  base  of  the  longest  pair  forme<1  by  the  Fimall  or  rudimentary  maxil- 
lary; margin  of  npper  jaw  formed  by  premaxillaries  only;  milwpercle  absent;  opercic  present;  dorsal 
fin  usually  present,  short,  above  or  iu  front  of  the  ventrals;  adipose  lin  usually  present;  anterior  rays 
of  dorsal  an<l  pectoral  usually  spinous;  air-bla<lder  usually  present,  large,  and'  connected  with  the 
unian  of  hearing  by  means  of  the  auditory  ossicles;  lower  pharyngeals  set>arate. 

After  the  removal  of  numerous  aberrant  forms  as  distinrt  families,  the  family  of  SUuriilre  contains 
more  than  100  genera  and  upward  of  MOO  species.  Most  of  them  are  fresh-water  fishes,  inhabiting  the 
rivers  of  warm  regions,  [>articularly  South  America,  North  America,  and  Africa;  i-omparatively  few 
are  marine  and  the««  few  are  mostly  tropicalf  especially  characteristic  of  the  Amazon  region  in  South 
America.  No  fish  of  this  family  is  native  to  the  Hawaiian  Islands;  the  only  species  now  occurring 
there  was  introduced  from  the  United  States. 

The  siluroiit  recorded  from  the  Hawaiian  Islands  by  Giinther  mider  the  name  of  Ariiia  dfuyrephalui 
(Cat.  Fish.  Brit.  Mus.,  V,  167, 1864),  belongs  to  the  genus  Galeirhthyg  (Hexanematichthyi)  and  doubtless 
came  from  Paoama. 

Oaau  AKXniBlIB  Bsflnetqae. 

Body  moderately  elongated,  robust  anteriorly,  the  cauilal  peduncle  much  compressed;  heail  lai^, 
wide;  supraoccipital  extending  backward,  terminating  in  a  more  or  less  acute  point,  which  is  entirely 
He|iarate  from  the  second  interspinal  buckler;  skin  covering  the  bones  thick;  eyes  rather  small,  liut 
developed;  mouth  large,  the  upper  jaw  in  most  species  the  longer;  teeth  in  broad  bands  on  the  pre- 
maxillaries and  ilentaries;  liand  of  upper  jaw  convex  in  front,  of  equal  breadth,  and  without  tMckward 
prolongation  at  the  angle;  dorsal  between  the  pectorals  and  ventrals  higher  than  long,  with  a  pungent 
spine  and  about  6  branched  rays;  adipose  fin  short,  inserted  over  the  posterior  half  of  (he  anal;  anal 
tin  of  varying  length,  with  15  to  'i^  rays,  the  usual  number  being  30  or  21;  caudal  fin  short,  truncate 
in  typical  species,  more  or  less  forked  in  those  s|)ecieH  which  approach  the  genus  Malunm;  ventrals 
each  with  one  simple  and  7  branched  rays;  pectoral  fins  each  with  a  stout  spine  which  is  commonly 
retorse-serral«  liehind;  lateral  line  usually  incomplete.  .Sjiecies  very  numerous,  swarming  in  every 
pond  and  slu^ish  stream  in  the  eaet«m  United  Slates;  especially  charaeteristic  of  quiet  waters. 

Ameiurus  nebulosus  (I^  Sueur-),     fbmniori  liullli^ul. 

Head  3.7  in  length;  depth  5;  eye  7.5  in  head;  snout  3;  D.  i,  7;  A,  20,  its  Iwse  5  in  Ixidy. 

Body  elongate,  tapering  posteriorly;  head  broa<l;  eye  small;  mouth  lanfe,  lower  jaw  included; 
maxillary  barlx^l  reaching  base  of  pectoral;  humeral  process  nearly  equaling  snout;  least  depth  of 
cauilal  pe<luncle  equal  to  snont;  origin  of  dorsal  tin  midway  lietween  tip  of  snout  and  adipose  fin. 

Color  in  ahruhol,  dark  alnve,  mottliil  on  sides,  pale  below;  bar1>els  all  dark;  dorsal  dark;  caudal, 
anal,  pectorals,  and  ventrals  paler. 

Description  from  a  specimen  13  inches  long,  taken  in  a  rice  diU'h  at  Honolulu.  Other  si)eciinens 
are  in  the  <-ollection  maile  by  Doctor  Jenkins. 

This  is  the  common  bullheail,  so  abundant  and  generally  distribuleil  throughout  the  ejisl^rn  United 
Stales  in  lakes,  ponds,  an<l  sluggi.sh  streams,  from  the  lireat  LakeH  toTi'xasand  Florida  and  eiist  to 
Maine.    Some  years  ago  it  was  introduced  into  the  Sacramento,  San  Joaquin,  and  (jila  rivers  and  other 
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watere  of  tlie  Pacifli-  rawat  of  the  rriitcil  SteU^,  ami  from  California  int«  l.lie  Hawaiian  [:>lan<lr<,  wlnri' 
it  iu  now  a  cimimiiii  lish  in  the  |)onilp,  rii-t'  ilitcht-s,  anil  iiiiire  xlufocinh  HtreaniH  on  Oahii  and  llanaii. 

Ami«r«r  •lel.iiiumu.  IM\,  I-nn'.  Biihl.  »>•:  NhI.  IliM..  V[ll.  IHiil,  41;  Junltui  &  Kvcnnann,  Flxhev  Norlli  &  Mid.  Amer..  I,  HU. 

Order  EVENTOGNATHI.— The  Carps. 

Pli'ctonponJyU)nM  fishtT  with  the  lower  pliaryiiKwil  faU-ifonn,  parallel  with  the  gill-an'hes;  2  upiMT 
pharynsfai  l>"ne«;  brain-cane  |ir<«iucecL  lie|.we«'ii  orhits;  jaws  without  ttH-th;  Jnrsal  fin  prem-nt;  no 
adipoM'  liti;  vc^ntralH  alxlumiiiul;  );ill-o|'t-iiln(!i'  reftri<-ltil,  the  iiiill-mt-mhraniv  atlJirheii  to  the  isthmus. 
Slreitins  and  lakeit  uf  North  America,  lOunipe,  Bn<l  Auia,  the  »<i><-i:iefl  exeeeaivKly  numerous. 

Family  CVPKINIDJ-.— The  Carps. 

C'rprinoid  fii<hi's  with  the  niareiu  "f  tlie  upper  jaw  formed  by  the  preniaxillaries  alone  and  the 
upper  pharyn^.al  liones  well  rlevekipeil,  fal<:ifiirni,  nearly  iiarallel  with  the  |i;iil-arclieii,  eueh  provided 
witii  1  to  3  serieo  of  teeth  in  mnatl  nnmlHT,  4  ti>  7  in  the  main  mw,  and  a  mi  alter  numlier  in  Ihe 
others,  if  more  are  prexent;  liead  nake^li  body  w»ly  ex<«pt  in  a  few  )^tiera;  barlieU  2  or  4,  oralisent; 
Ix'Uy  lutoalty  niunded,  rarely  compreweil,  never  serrated;  ^ll-oi>enitiKt4  moderate,  the  niembnine 
bnwilly  joineil  to  the  isthmus;  branch  lost  t^ls  always  li;  ^ilis  4,  a  slit  hehiiid  the  fourth; 
paeuilobranchia'  usually  preaaut;  no  a/lipose  fin;  dorsal  fin  short  or  elonjiat**;  ventral  Hus  abdominal; 
air-bladder  iisuftlty  lar)^,  commonly  divideil  into  an  anterior  an<l  a  |>uBtt>rior  lube,  not  iucli>se<l  in  a 
bony  rapsule,  rarely  wanting;;  stomach  without  appendages,  apiiearinfr  bb  b  simple  enlargement  of  the 
intesljueii.  FiaheH  mostly  of  moileratu  or  siiiall  size,  inhabiting  the  fresh  waters  of  the  Old  World  and 
of  North  America. 

Oanni  O&BASBIUS  KUihd. 

Ridy  oblong,  comi)re8»<ii  and  elevated;  mouth  terminal,  without  barbels;  teeth  4-4,  molar  bill 
not  c<)mpre»seil;  scales  large;  lateral  line  cimtinuous;  d<jrsal  tin  very  long,  with  the  third  ray 
deve1o|>ed  into  a  stout  spine,  which  ii'  i^rrate<l  behind;  anal  short,  with  a  similar  spine;  veutrale  w*ell 
forward.     l.,aive  fishes  of  the  fn-sh  waters  of  KnrojH'  and  .Vnierica. 

CaroaaiuB  auratua  (Linnieus),     Ooldfish. 

D.  II,  18;  A.  II,  7;  scales  26;  teeth  4-1. 

Body  stoat,  covereil  witli  lari^e  aiales;  dorsal  an<1  anal  fins  with  the  spiuea  strong,  coarsely  serrateil. 
Coloration  olivHceoiif,  uatially  orlu^,  or  variegated  in  domestication.  I.,en);!th  12  inchef.  China  and 
Japan,  anil  introihiceil  int<)  Ibe  Hawaiian  Islands. 

We  have  sjMrimens  from  Honolulu,  Heeia,  astrcjimat  Moatialua,  and  Kilihi  Creek.  The  variations 
are  innumerable. 

r,ii^ifiaf  <i<i"Uui  Llniireun,  Pyst,  Nal,.  Ed.  X.  3S3. 17.W,  Chin-;  Japan. 
(br<u»ii«  aurnfiu,  Uiinther,  l^l.,  Vll,  'ti.  Iwx. 

Family  OPHICEPHAUD^. 

Body  elongate,  anteriorly  subcylindrical,  covered  wilh  scales  of  moderate  size;  head  depressed, 
(■overed  with  shield-like  scales  superiorly;  lateral  line  with  an  abrupt  cnive,  or  suhinl«rrupteil;  cleft 
of  the  mouth  lateral,  wide;  teeth  in  the  jaws  and  on  the  italate;  eyes  lateral;  gill-0|)ening  wide,  the  gill- 
luemhr^nes  of  Isilb  cides  joineil  In'Iow  the  iKthmux;  4  gills;  pseudobraiicbiie  none:  a  cAvity  act^eeaory 
lo  the  gill-cavity  for  the  purpose  of  retaining  water,  a  sii]>erbrani;hial  organ  not  lielng  develoiied;  air- 
blailder  present;  one  long  dorsal  and  an  anul  tin,  without,  spines;  ventral  fins  absent,  or  thoracic, 
and  (tomis>se(l  of  (>  rays,  Ihe  outer  of  which  is  not  branirheil;  vertehrje  in  considerable  number  (52-61 ) ; 
tlieisudal  vertebne  are  provided  with  rihs,  the  alKlominal  cavity  l)eing<'onliniied  to  lielow  Ihocaudai 
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Oanni  0FHICEFHAI1IS  Bloeb. 

Ventral  fins  present;  pylorii^  appendages  2;  fine  teeth  in  the  jawp,  on  the  vomer  and  the  palatine 
bi>ii<«,  t^inetimex  intermixed  with  larger  unea. 

Freali  waterx  of  the  East  Indies;  one  Hi>ecie«  Introduced  inti>  tlm  Hawaiian  lalandH. 

Ophiceplmlus  etriatus  Bloch, 

Head  S  in  Length;  depth  4.5;  eye  S.5  in  heail;  snont  5.H;  I)  ^2;  A.  2i>;  malew  7-59-12. 

Boily  oblonft,  compreBsed  jxisteriorly;  head  long,  rather  pointe<i;  profile  (^cmcurrent  "ver  <'yft'; 
mouth  slightly  obliijue;  lower  jaw  thick,  slightly  projecting;  small  teeth  on  outer  eilge  of  jaws;  larK<T 
canine-like  t«eth  in  a  single  row  and  set  wide  apart,  on  inner  side  of  each  jaw;  vomer  with  small  leeth; 
dorsal  long,  itjt  anterior  base  slightly  behin<l  bane  of  |iecturalij,  length  of  rays  increasing  jHwteriorly; 
candai  roundeil;  anal  siiriiiar  lu  dorsal,  but  not  si)  long;  tips  of  iKH;ti)r«l  anil  vfntrals  nearly  on  same 
line;  lateral  line  desi«ndhig,  one  row  of  scales  just  posterior  to  vt'nt. 

Color  i[i  alcohol,  dark  brownish  or  blackish  atnive,  i)ecomiiig  murhie<l  and  luottled  with  whitish 
on  side;  top  of  head  dark  grayish;  «de  of  hewi  lighter,  with  a  broad  gray  bar  from  i'>e  to  ojien^iilHr 
o|>ening,  bounded  above  and  l)elow  by  somewhat  narrower  black  bars;  under  parts  of  liead  mottleil 
with  white  and  dark;  middle  of  side  with  an  irregular  light  longitudinal  line,  l>el<>w  which  is  a  sei-ies 
of  large,  irregular  black  s[H>ta;  lower  part  of  side  an<l  belly  pale,  with  irregular  oblong  black  markings; 
caudal  t>^luncle  with  a  narrow  black  bar  at  bai«  of  caudal  tin;  vertical  fins  uiuttled  with  whit*!  and 
grayish;  other  fins  pale. 

This  description  fnim  a  specimen  (No.  0;{5K5)  119  inches  long,  taken  at  Honolulu,  where  the  speciii< 
was  introdaced  doubtless  from  Borneo. 

Our  collection  from  Honolulu  contains  10  specimens,  ranging  i[i  length  from  0.2  to  10.5  inches. 
0]ihirfi^aliu>lriiU«iBUK-it.  Ic^tliyulofde,  VII.  HI.  1733.  Malabar. 

')|>A'rr|>A»tuair'''iMI.H<'(^|)>'ik'.  Hi»[.  NhI.  IMIw..  III.  Mti.  ISUI.CoronuDdch  Tnnquebar. 
liphliifiphaiat  chiMi  Uamlllun-BuctiaDan.  Fiahiui  of  Ihv  liHDges.  Ii2,  367,  IH^J.  aoyalpara,  tiidla. 
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ADDEN  DA. 


Pajje  197.  After  line  17  insort: 

160a.  Caraaz  tbompsoni  Senle,  new  cpetitfi. 

Depth  U.r5  iti  length;  head  3.55;  free  part  of  eye  2  in  wnout;  a  wide  aili|iosf  mcmhmiic  fovcriiii; 
posterior  part  of  eye  anil  exten<lin(c  to  pupil ;  iiiiout  to  tip  of  iip])er  jaw  e<[ual  to  iiilerorhital,  Xim  in 
head;  D.  i-iii-i-ii,  i,  21;  an  iinbe<Ide<l  Hpitiu  directeil  forwanl  in  front  of  doreal  liti,  followeit  by  ;1 
prominent  spines  connttcl«d  hy  web,  the  cei'ond  of  thewt  lon^rest,  'i.Mi  in  hcail,  tlie  fmirth  short,  '2  hi 
pnpii  and  8eiiarHt4»l  from  the  tliinl  Hpine  hy  a  diHtancu  greater  than  eye;  ]>OHterii)r  t<i  thiH  art^  2  Mnall 
inil>e<liled  Hpinett  not  showing  above  the'  gMove.  A.  li-i,  Hi,  the  second  supine  much  the  larKe^t,  the 
first  email  and  fltthig  by  tlie  side  of  thy  larger  wpine;  wjiles  niiiintt;  '42  mixliliwi  Hcuts^  on  ponterior 
half  of  body;  lateral  line  enrved  to  nnder  the  seventh  dorsal  ray,  the  imri'ed  j>ortion  1.45  in  straight 

Body  rather  slender,  compressed,  not  deep;  hea^l  lomprcieed  (Yinx'al  the  lowtr  jaw  the  U  ntttr 
and  ending  in  a  rather  sharp  i>oint;  maxillary  reaching  to  heloM  [losteri  r  [lart  of  ei  c  its  listal  en  1 
wide,  1.20  in  eye,  the  supplemental  bone  3  in  distal  width  l^wer  jau  uith  a  single  rou  of  Hinall 
curve<l  canine-like  teeth;  iipperjaw  with  an  outer  row  f  small  conu»l  teeth  inaidi  it  whiih  is  a 
ilonble  n>w  of  fine  teeth;  broad  bands  of  villiform  (eeth  on  lomor  and  tpatdiesof  Mllifonn  tiilli  on 
(unique;  preojiurcle  not  denticulate;  branch  ioHtega  Is  in  2  S(ti<  the  I  mtr  if  Sand  the  u|per  of  4  rajs 
nostrils  2  on  eai-h  side,  cldse  t<^:ether,  the  upjier  the  larger,  oval  in  shapt;;  anal  and  dorsal  fliis  similar, 
of  eigual  height  and  ending  posteriorly  on  a  line;  no  detatthed  rays;  origin  of  anal  over  fifth  <lon<al  ray; 
t>!ise  of  anal  3  in  length  of  llsh  without  I'Hudal,  itM  height  I.W)  in  he«<l;  ptftoral  fall-ate,  .l.^tO  in  length, 
reaching  to  l)elow  tenth  dorsal  ray;  distance  from  lutHe  of  landal  to  l>ase  of  dorsal  eipial  to  snoni; 
ori)^n  of  ventrals  slightly  posterior  to  base  of  iiectoral;  ventrals  LH[nsl  to  snout;  caudal  well  forked, 
the  lol)ea  e<|ual. 

Color  in  life,  dull  drab  brown,  the  back  with  a  wash  of  jiea-green,  the  belly  lighter  with  a  wash 
of  yellowish. 

In  spirits  the  color  is  dull  brownish,  lighter  lielow,  top  of  heail  olive  brown;  dorwal  dull  bhiisli 
white,  with  darker  splot^ihes  at  l)a«e  Iwtwei'n  the  welis,  raya  also  slightly  darker,  the  fin  with  a  line 
ti|t  of  blackish;  anal  u  lif:htcr  bluish  wliil^',  splotched  anteriorly  with  dusky;  axil  and  l>ase  of  jKH'toral 
earth  brown,  the  inner  color  of  the  fin  the  same,  the  outer  coloring  and  the  tip  yellowish;  caudal 

Only  one  specimen  known;  length  33.50  inches;  type,  So.  3;i58,  Bishop  Museum. 
Named  for  John  \V.  Thomitaon,  artist  to  the  Bishop  Sluseum. 

Paye  50(i,  After  line  y  insert: 

423a.  Fierasfer  homei  (Richardson). 

Head  7.-'i  to  8  in  total  length,  its  width  2  in  its  length;  gill-o|)enings  of  moderate  width,  the  nnilinl 
gill -membranes  leaviiigone-half  of  the  isthmus  uncovered;  vent  a  lillle  in  advance  of  the  verfical  frimi 
the  root  of  the  [iiictoral;  teeth  small,  canlitorni,  2  largi-r  ones  anteriorly  in  the  upper  jaw  and  on 
the  vomer;  an  outer  series  of  stronger  teeth  atoi^ide  of  lower  jaw;  dorral  (in  very  low,  lait  distiii<-l; 
color  yellowish,  with  some  Bcatterc<l  darker  dots  on  back,     ((iiinther.} 

A  very  iarite  s])ecimen,  with  faint  dark  cross-biinds,  fcnnid  by  Wali^-r  K.  Fii<her  in  the  cluacal 
opening  n!  Stirhniim  godeffroyi,  a  holothurian  obtained  l>y  the  Aibiiimm  at  Honolulu. 
il^-iMit  hamei  Rlvhardhnn.  Voy.  Erebua  aiid  Terror.  Fl-hw  74.  pi,  44,  flip.  7  lo  IS.  HM7,  TaimaniB. 
llryl^UilliraailrfiiBtafkct.  Vcrh.  Bolnv,  (JvnovUwh.,  XXiV,24. 
Fiera^lmaH,  Kaup,  Apodes.  lU,  18B6;  GilnUivr.  Cat.,  IV,  Oa.  \tm  (Tasmania:  Aiiilmyiiii;  PIJI  Ixlanda). 


,GoogIe 


,GoogIe 


F1SHB8  OF  HAWAIIAN  ISI^HDS. 


INDRX  TO  NATIVK  NAMES  OF  HAWAIIAN  FISHRS. 

The  iwpular  or  common  names  by  which  thft  fiMhoM  of  Hawaii  am  known  to  the 
fishermen  are  natiinilly  the  native  Kanaka  or  Hawaiian  names.  Very  few  KngliMh 
or  other  common  namejs  have  a»  yet  come  into  use.  The  total  number  of  names  in 
actual  use  is  fai'  fewer  than  the  number  of  speeies,  ttuo  to  the  fai't  that  many  of  the 
names  are  generic  in  their  application,  the  same  name  being  applied  to  several 
different  »pecies. 

In  the  following  index  are  given  all  those  native  names  which  we  have  been 
a1>le  to  identify  certainly  with  dehnite  species.  Following  ejich  native  naine  is  the 
st^ientitic  name  of  the  species  to  which  it  i^  applied,  llie  list  sen'es,  therefore,  not 
only  as  an  index  to  the  common  names  used  in  the  IxkIv  of  this  re|)ort,  but  also  an  a 
tabic  for  the  dctttrmi  nation  of  the  equivalent  scientific  name. 

For  the  verification  of  the  s[>elling  of  these  native  names  we  are  greatly  indebted 
(o  Lieut.  William  K.  Satfoi'd,  of  the  Bureau  of  Plant  Industry,  U.  S.  Department  of 
Agriculture.  Mr.  Safford's  cruises  in  the  Pacific  and  residen<-e  in  <iuam  gave  him 
a  familiarity  with  Polynesian  languages  which  has  enabled  him  to  give  us  very 
valuable  assi.-itance  in  connection  with  this  list. 

A'lilBlhi.  Thalmonuduperra]' ■. SOi 

jLci.WH|.ii>i!i  »ii>i.m'nli.iii 2;« 

""' JLp|.liliipli>[a  utrHphodpn 'iHii 

AtM. Trt.un.rt.»l.... m 

lAthli'nniT  himiN 1'2S 

Ahl.  tiennnRt^miti Ill 

AhfilthAlB.  KuhllB  rani" »; 

Ahuu1«,Cflll>-oi]«n«hulH Wl 

AlliloJ<..anniph«iui.Y.rlll« 2HB 

Akii,  (iymnomnlH  prUmiw l-.' 

Akulp,Tr»ohiir<ipii.Tuineno|.Uii.1m» IM 

Alalhl,  IlolrK'entnii'  xiitillieryihriiH  xnil  iithvr  spci'lai  of  Holoccntrn* lU,  lii-l 

Aluihlkalalun.  Hnlwentnixdlmleint IM 

Alalaim            rl'rliicanlhiw  Btolaua WM 

AWaiiwa,  FrtacBIUhlwillaiaua JJJl 

Alelhl  lakea,  ["wurtoohellinusHOtoliMilB SIJ 

AtnB-ams,  MugU  eephaliu 139 

Apuhn,  Banianta  makua -140 

A^ii.  XlphlasgladiiiR IW 

AUBU.  T)-losiirasni(ninlenii VH 

Awa-Bwa.  Chanwcbanos M 

Awa  kalamoku.  Chaiiwirliancw 6« 

,      ,             rThaliu«oniapurpureiiml>.mBl)i , M5 

iThalasBoma  fuwiim SOT 

Aweoweo.  Prlmanlhun^filcnlBlui' 12» 

Halalalll.  Trachurops  CTumpnnpliIhalmft 187 

HupiViipiV".  EptnephflHuquemus M3 

HailliuU  pnhi,  Lemnlsoma  wrpciui 179 
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MobulH  jap 


HHilminu.... 

Hilu Cll«3r«ixii''''' 


HiluUuwlLi.JullHli'po 
Hllupllfkin.  l-HDu-lrrli 
IKnHK'sakMcilci.  Mm-n 
Ktnakii  llwl,  Uiimphiiai 


HlnBiiB,Yuun)toflhe(X>pii t«0 

Hou.  ThftlBi«™apiin>'ir«"in(liifK>'> '-K*' 

HinDuhumu  cleele,  Mellchihjn  nuiuls <17 

llumuhuniii  hiiikoli-.  BhIWcs  vidua 4(H 

Hunnihumu  lei,  Bnll-U's  hur« -110 

llumahUDiu  mlml.  BalisUs  I'aptMniiiis hi 

...                .         .                            (Balii'lanus  aclilcaliu' 114 

Hoin«humun«l<um.kuap,..'» {BaltKU.!.,.- re.l«w.lUK 4U 

Humuhiimu  iili,  BalWi-s  vlfliia 409 

.     .              jHetnlramphuii  do|iiiuptT«ln» 127 

lEulcplorhamphuHloiiBiitiiitriM lai 

Kahftla  opio,  Seclola  Bpams 1(H 

Kahitla.  Hcriola  purpuraeotns I  'O 

K*l£U,  Wphy  will*  m<Ml((ra»ii 1 42 

Kala.  AnanlhuruBuniconiiH m 

Kalnliilu,  A™ii(hura»  lirevlrostria 401 

Kalc.rtmwh»IliH>4rlaliw 3911 

K*wali«wa,  (ijnndosardaalleKcniU 17J 

Kaival™,  Sphyiwim  hflleri 1 13 

Kawei™,  TrHi'hluocfphaliismyiipH 64 

Kvke,  Tetmodon  hispldus -tr? 

Kihikihi gc;^^^,";"^,; S 

ii:hffitiidon  lunula Mf- 

I'htetortomjriallBiUmiia ;ra 

,-l,««™.„lm.,«].l. » 

l^hellodiictylus  villatus 447 

KoA'c,  BowrrsiH  ulauU Z!7 

Kiimu.  Pm-iidiipeneiH  porphyreuH aw 

Kiiplpl.  Abiidefdiit  sordiilHs L'74 

KiipAuiHVu.  Chelllo  liiiTiuls ;tl4 

Iak,  Siwmlirroldes  lolonpaiali lf» 


I.ai.,  Haltcbii^ 
l,aiiia,<'nlly«l" 
Loll),  JiilinsaiD 
Lolimau,  Opii. 


Main {^aT^'Zm^U 

Maiko,  H vpaluK  uimmenlstiiH 

Slfllkolko (H-^patUBatramenWi™ 

iHtpBtoBlewopan-liiii:.., 

MakH,  ('arnngii!!  pi)Uluii 

Makaa.  ranin((iis|«oliliw 

MukS'a.  SlaliicaiithuK  parviplnniB 

UHklaWH,  ElrumpUH  micnipiw 

Makt-makl.  Telmodon  hii'pidiiii 

Makua,  Ranzania  makua 

Makiikaiia.  1  Jirloria  pilvodou 

Malamulama.  i;(irliimn«n 

[Ei'oluiitla  mlcruptiTB 
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MBroftmu,  MonotBilsKninrl..riili!i 2« 

MannliM.  Ky|)h(imi«  Iubcus 'j<» 

Manini.  Hepnlu»  sanrtvlreiiKlji 3!M 

Mano.  Sqiwhn  mlWukiirii JS 

Mi>noklhlkihl,S|AynutiyRtvnB jl 

MKoiimo,  AlniiltWuf  ■bdomlnnKs STi 

HO'viDi^'e.  HeminuaphiM  dfpauperBiuH J27 

MAb.  Onlnipioii  ncl™ 442 

MuamoH  waa,  Oslrai'loil  ouhuenulB 44S 

Miianu.  rseurtiipeneuB  mult IfaMiUtiw '. 35<i 

itmnii  ken.  IVudupen«i»  chrf  KOrydnw aw 

M<d.  PulfdnvtyliiKaeiflliii H4 

UdI'IH.  I-olydHrtjrlOBtexAlia U4 

Mil.  Monotaxfai  gnuidot^lla B*l 

Muim,  Pasudupeneus  bMaHdmuB aSH 

NHc-nne.  HupaliiB  oli vacuua SgS 

Nthii.  Aiichovfa  pnrpilr<!« 60 

Nemie,  Kypho»ii«(iiwqs iW 

N  I'll  HE  pari  i,  Kyphosus  MiidHlitnBin :!47 

Nftnii,  8(Hirp(pnopiih  gllrticBik ten 

uvalentlnl IN 

htrliivswiidwk'hIviiMb< UH 

tOBbwklnwrtptB tli 

<lhtiBpum-la.Halii-liivre»»rnali»ilinibi iKfi 

OiUuHriwl.-SlvphanoleplNiiplliwuniua tio 

,..,.,.                iCaiitheriwH  rand  wlrhlciHiH 41 K 

■^ lOabeckln  H'ripU 422 

Olo,  Albiila  vulpeH ,"i6 

Olalr,  ThalBMIonitt  purpureuni Mfi 

Olanl,  Thalswcpmapurpureum M5 

Omaka,  SlMhoJnllKBiiUariM ai3 

Onkukahu,  !^rorpa'no|i»l*i friblKwa „^^...,..., tHH 

Omiliniilii.  <}aratiKiv<  melampygun 19'J 

Omiln K:anuif>itd«  ferdau 19K 

Ifaransun  DieUunpypi" IW 

Ono,  AcanthwyUtim  wlandrl 176 

OufiakHku,  (Wnwiioii  IrntJgnoiiuni 4JS 

iltT7i>ptcryx  T«miputli;tBll]K , 4ao 

*110UK  KCIliVlllHtlH 492 

vmiiiB  Miumlm-UB 4>K( 

El«)lrl»  mttdwlccnsJM 479 

la  ^plphimm -INl 

■  OiiHtholepis  knlifhli 487 

Gobioplcrm  lan'imeii iK 

Mapo  Kiporaii.r 4W 

iirlchthys  loncholu- W. 

dlum  Btlmp«imf , , tm 

<X.Piih.lc           JChil.HDyrlcrU!.afflnia 4B»t 

^          lT«raod«n  htopW™ -127 

Oopuka-hat-haf,  Paratlrrtiiu-st-inniw I4it 


()opu  kai  iioahn.  MuHiithe  mavrowphalu. . . 

(K)pu  kHWB,  Dloaiin  nuditroiis 

Opakapiik. (Ap«11u«micr.>don 

Opelii  palahu, 
()p('lii. 


ismmbpr Iiiy 

'trirfapitruK  pliinulalua 1M6 

Opule.  Anampww  fiivicr —  »1 

Opule  Iniill.  Anampaen  cvennanoi 293 

l^kll.  PlBWptirys  i«nlhprinu!i Sia 

I^kuikui,  Hepaliis  ai-hilles 3B4 

l-alaul.  Hepalii"  ■liissumk-ri 380 

l-alilkaldka.  Callyodonpaluca U.W 

Paiiuhu,  Cullyodon  Iwrboriiii »4B 

rC!Hllyi)dimahiilii , iBl 

"iCallyodonellbcni SW 
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Pinpllo.  Carani  »pwltj«i«... 
Pupl.iplo.  Canmsiw  iwiniLI  el, 
Mupiii.  Cmruniim  (lucdlum 
I'aurt,  MyrlprWIs  t;hry«TiT. 
Fnuu-  u.Ciiraniiuiilttliobllli'. 


liLlkoB ^  Farad  rrhltw  I'lnctiw. . . 

TM&'akBUila.  SalHdHKbravh 

IMiiiihuniihu.  CHlntomtiKMnilvircn!'!! 


■Sebaiita[ililii>  tn 


Piiitkah«]B,  Carantnii  ■ffinln 

PdakBhAla,  S«rU>lH  imtpuraaceiM 
p^„„  IHepslusduwiiinleri. 

iHepatUBguntheil... 
Puawa.  CbantncbnncH 

Puhl'laumlll,  Uynolhonx  unduli 

Puhi  Upa.  Kchldru  ncbulim 

P<ihl  kapa'a.  Uymnntborax  piclu 


Puhl  liha,  l^pUiceplialiui  marKlnalui. . . 

Puu  Dial.  C'Atithifnuiicr  epilampnu 

thu  )0<1!>"1""  Imealiw 

IJulis  lepomls 

Ubuullult.  CallyiHlimpi^nqiic'illHtiu'.... 

Uliil.  Plalophrj-nparnhfriniw 

[riiibEkl  knlikali,  Apiilluii  britihanil 

Uko.  Aprton  vltew,Tin 

Ula  lau  au,  PrlacanlUus  meekl 

m^g  (Saurlda  Kracilis 

tiaOla JElelis  tviiniK , 

lElflismanOil.... 

(CaianRiiiitlarBotrfi*) 

I'lua. jCarHntras  mawinaliis 


IToiida.  Chieiiomugll  ebaptalil .. 

Upap«1ii.  Amla  mencwma 

U'u,  MyriprLallg  niurdjan 

Wilu  IHepnlu*  ittiithoplen 
I  Riivellti!!  prclioMw. . 

IMuHotdwaiiriHnmn 
Mulhtldps  saimwiwij 
I'pcneuHariti-- 
ITpcntiin  lamloplcru 
Wcki-  B'a  Miilloldes  Kamurn^H.. 
Wpkepnhdla.  Upeni-uHaTjte  ... 

Wekc  pi'*".  UppneuM  ante 

Weke  ula.  Miillolilm  attrlflamuin 
Weke  ula  ula.  Uulliilil<v<  llHinmL' 
Welea,  I'lachlaocephalus  myups 
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P.M«. 

Pt^- 

"« 

Teiilhis 

:""::::  .7. 

^'^ 

Bciillroalri^  Kuo-myclpra 

Murann 

mlandrl 

"« 

'«■ 

137 

Aninlhopterl 

SH9 

::::::::  ^ 

l»ll.*l» 

imrln«rt 

'■■rp"'™ 

w 

BKiissl/i,  lUmiicHhomx 

3«fi 

397 

li'i^ipl™- 

nbrnrtl* 

"Ir™ 

m 

Ah..«1« 

351 

rtHMuK 

S79,S9I 

.VknU* 

IS7 

trio*tt«u» 

»» 

SM 

AllHcoru 

m 
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Blbiivl)H.  DiurjIliiH 


DMrrorfphnlii. . . 
ncogiilnatra 


ALiJiiiiai.' 


[iciblUB  .. 


Stephanolepls 121 

nlbolienlatiim,  Hlrs'dfum 4»0 

albolimiatUB,  Ciwiiy  phuB a;9 

LepidBpUiIji BjI 

BlbovilUla,  Hlclhojuils -JW 

BlbovlHnliU'.  LHhniB -X. 

Blpoclt  I.  NeiMfflppluM 70 


Alfiru 

AI«'t[B.. 


Alopecias  vulpfH 

■lopwlai'.  HmuhIus... 

AloplAx 

Alnplas  marriHirUK  .. 

viilpo' 

Alopllds 


AlllcUfl 

Altlcii»Kil>t'l'">">' ' 


H'rardl.. 


AJuletiB 

Ahilems  iim^iumw . . 

Alyrin 


Biiiia-,'an.llnn.  Mugllumonw M 

Anttnnftrtus'^ 

*' 
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npxiUit 523 

oammlfer M2 

rubroluiKln lOO 

mndvl<vns1« ftW 

imkflmls eai 

Anlhlw  riiwlpinnls 22B 

kl-llOKKl 227 

Anllcilhanis SH 

Aiiliwint" Sr>l 

AnliKonU  raprm »B1 

ntPlmliirhniTl 361 

AnHsnolid^v iffiO 

Aphweiis KW 

Aphnreiu'  BHviviilIiiN ■£!.'• 

liirraluH -JM 

aplstUK.  AmpbiprinnicMhyH t&t 

CararBmhiiK 4.'>l 

Aplunu  nimplpx US 

Apwl.'s 78 

ApnKnn 212 

ervlhriiiiw 21 J 

evcrmitnnl 211 

mcliPfvmui' 21fi 

maculilenu' 213 

Apoftonlehthj'lelii' 209 

A  puKonlrhlhy* 211) 

ApoKimJchlhyKhmi'hygniTnniiiK 211 

wnlklki 210 

Apoplnpnpn» .., 116 

Apriim - 23J! 

ApriolnApHiHi)  virr«fiis 240 

viresecnK 2^ 

A[]|dccplialiis 426 

AlHilus 2S3 

Api^lUN  brEghuni 233 

mlrrodnn 231 

Aplerlrhlhyii no 

Aplhnlmk'hihfK ttS 

■quilnlo.  MiLGropharynKMlun 289 

HraUKUH,  ChMitM tf! 

arratiu.  ClrrhltPH <Sl 

ClrHiKex  (AmMyHrrlilU-x) 4!>1 

arrhUiiH isi 

PwiirirrhllcB 4.'K) 

arpiiaiiH.  HolHi-nnlliiis SW 

HR'nirula,  En«y pnuiipoii .MS 

■ncp.KuKa 209 

■rgeoloi-nlrlfltHB,  Corli" 312 

■ntent«um.  Holoreiilnini l  .■>« 

■ijenleuB,  AwDlhuruN 3yl 


Miironopsl!! 

ArRendna  raroliiui 

glMKKlDnta 

DMehnnta 

sphyra:ti» 

urgiui,  Cephalopholl!' 

Ephiephelus 

argyrea.  Synagropn 

nrgyrtum.  Mplnnoctomn... 

i  aivyrcmiUft,  MyripriNllfi 

j  Amympi-liTua 

HtByniriu.,  Corypha'Ha 

I  Arlomma 

Arinmiaa  luiida 

Arins  dBsyrcphalua 

HrmulUH,  BalixlGH 

Arolhrcili  iHlenin 

Ash nicad.  Willi iim  H 

nuperclLa,  Soorp»'iia 

Hcbiuilupli'tt's 

AnpldonliiK  hninni-oliw — 

Anplsunw 

AHpinunui  carol  fnarum 

elTOHti^ 

AsleroHpondyll 

Anterroplcryi  pynnoMiitma 
Hcmlpimrtali 

A»lrone8tli{« 

AMnniistbida.- 

AiPleopldit 

AtelfopUB 

aler.  Eiichclyunis 

Alhletiniii  lilMiH 

Atherina 

Athcrlna  liwularuin 

AlhiTinldn' 

H  tlnRB.  DliKliin 

ntlanllcii*.  Prcimelli<-ii> 

Tl-H  tills 

atrlrepH.  EnncaploryKlU".. 

Trlpler)-)rton 

alrimenlatuii.  Teiilhiw 

atrisiKiiiH.  CypslliiniH 

Hlllniia.  modon 
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AiiiiHiiraisc-miiFn!* jj.. 

BallRtl 

sE 

barbinl 

Bnrbu 
Bamip 
Bastsl 

Bases 

Hal-Hs 
Balhj- 
B»thy 
Bnthy 
Balhj 
B.WM 
Balnu 
bpletiH 
B.-l<.nr 
Belon. 

<:hpm" 

3IS 

llll«UI>ltlI& 

'.yZ. '.'-'..."     1:0 

HnimbiT 

(MflftnichthjT.)  Iiiinlv* 

mono,-er.,H«.rlpT„. 

m 

■urigB.  ChicKidiiii  

tlwunl 

thynnoM^K 

vuliwri. 

171 

"'■rtpw 

^ 

-^ 

'*■ 

•.l.i)« 

hijBit.  Carenx 

"« 

™ 

;-■      «3 

^'3 

"« 

OfWtUB 

iU 

Mxiiim ,. 
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Brione  ptetyiini 122 

pliUy  urua 123 

Belmik'hthyg VX 

Belr>ni<lic 1J2 

Brmbridn 471 

b«nnH(l.  t-'AllyixliRi 352 

Dules 20H 

ScsniB SW 

berardt.  Alulrren 124 

Bfrndl.  E.  LouIh., 21,22 

berndtl.  <i  vmiKHhonx 9K 

Mj'riprislls 153 

ThBltwotua 297 

berlaniHeri,  Miwrtl HO 

Berycld* llf. 

Bcr>«ndei 11.% 

Berywiid  F1iihe« IJS 

btaculemtua.  MonocLToc 4C0 

Bihronia .116 

bi.-iiHmaIU».Jiilli. 300 

hlcolor.  <'h»lodoii SKI 

i-hci11o 31.1 

Hiiliuiinihiis 3X0 

bllasclaluH.  ('h«tndon 377 

P»f  iidupeneiw — 2RB 

UpcniiUs 2.T9 

Mfer,  Jallx 32« 

B[(i*yf<l  «™ds lOT 

biicibbiu.  Anlcnnariiu 620 

Lophlufl B21 

DdunnlalB.  Harpe 279 

Lepld«p1i>l» .■ 27B 

blmaculB.  CllTlilloid« iHf 

blmBi'UlKliu'.  Chellinus 320 

bl<i«ellatui\  Chaitodan 36)t 

Tetragonoplnis 3(in 

btplDnnlau,  Bi-riola ine 

blplnnuUlus.  Kla«atlfi IXA 

ikTioliclilliyii iHfi 

Wpuni'taliw.  A™iilliuni.i _ . .  SS9 

TeulhiK sm 

biTjiniBUB.  Hol«mnihus 37N 

Melichthya nx 

bisiis,  SeombiT 171 

blt«nialii!<,  CiinthlKiuier 13f> 

Kumyclprios -.,.-..  43-> 

blxanlhoplemii,  C«nnx 193 

BlatiiiulllUB 27fi 

bleekeri,  Enchelynaioa 90 

BlenniMs 49r> 

Blennlve 19ft 

BIciinloiilva 196 

BlenDiiu  bivviplimiR r« 

edenlulus SOS 

leopardiiH .MH 

soitlMu* 497 

Blfpliartchthys 200 

BlrphariFi '200 

blei.liBiiB.CHmnKoldo. 202 

hliK'hl.  Aeanlhunls 3W,  3119,  ;1!>7 
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blw-hl.  (Jyininrthomi 99 

hlochli,  MiiiKHB 99 

Blue  Ml.HrUs 37 

Boar-HHhi* 360 

B.-1iBniis 221 

bomblfruna,  <)«lrat'i"ii - 142 

BiineliBh hi, 

BiiiieHshw .'n,65 

Biinllo 173 

Bimilo,  C^IHoniis 17!i 

Opean 172 

burborus,  C^Uyodon 31V 

Bi>rcii(tBlcii» 36 

BvUim 512 

buur*.  BallBlp 4]] 

B-m-enlK 236 

liowcral.  CoiigrelLun 77     ■ 

brac'hleliiM.  Itlodmi 1S7 

bniclilon,  Sparus S2B 

biachj-cciilni",  N«ucLeni» 1S2  . 

BmchycrphBliis 127 

bmphyi'hlrui',  Tnurhiirops iss 

BrachyulctitilB 180 

Brachycltolrlii  cyanwitlKni* 1HI 

brachyBrammu,  Ria ill 

Brachypcimacciiini!' 170 

Pgrexoccelm 131 

hnuAyrliyaehoti.  ( Prtunodon )  Carvharliw 39 

BnicliyaomuphI* 83 

Bmi'hysoniophis  henshawl ra 

Bramldie 202 

BranohlmldiDft  pelaKii-um 31 
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raiidvtcenHl 3W 
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hi'iBDcmuH,  Polynmiit. 14ft 

hexHlsnln,  Put'iidocbGlllniiB 317 

hlHns,  Alhlcnnw 12S 

Belone 1« 

TjlOBunui 12« 

Hlhlm»nii - 49.W 

hlhpe,  BalMeii 412 

hil  llunux,  Binru'KiK ISi 

hilnni*.  OyniDOIIturax l(Kt 

Hippommpuii UB 

Hilii 291. aw 

Hilu  laavtlll «(b 

HilupllkoB ISO 

Himuitun <7 

Hliia]*a  Hlll-iair) 'i«l 
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'DnayalL- 47 

Trygon 48  ' 


Tetraodon 

lattcepH,  Aetobatla^..,, 
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Plerois : 

Fromecocephales  (Piomecocepbalua). . . 


,GoogIe 


GENESAL  INDEX. 


Les  Sphf  rolile* J» 

Tttnlanotes 171 
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LiuranuB  Httoiclni'liui HI 

Liiard-flahes 61 

Lolo 305 
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Liulcall «3 
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Tbalimciina 103 
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N'coacopeliiB , 70 
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naorophlhalmua.  Caranx 1B7 
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Malacanthu 275 
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MamAma 272 

MamAmu 248 
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mancuB,  PlaKiphrj's 513 
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manlelliecr,  ChiPti)itoii 372 

Maomao 272 

Mapo 4H3 

mnrrblitneHMiriini,  Pajw-r ^...... .  .Sia 
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rlnhllus 452 

LabrUH 4!a 
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Trachnrops INK 
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MfemCe 127 
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Melanichthjn 117 
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melatioiwi^.  Olodon 13t 

melanopt^nu.  CarcharlaH 3M 
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Uelaniiatoma 218 
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melanoius.  CumphiAiM 290 
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vidua 410 
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mlrroplera.  ETolantla 130 

mtcroplerus,  Cypullunui 131 
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iiiirroi«om«.  Chello 815 
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MoTucaatbum  pruboscldeiim 422 
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PHeiidomonuanlhUK rM 
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